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INTRODUCTORY LETTER

To the Honorable E. J. Davis,

Commissioner of Crown Lands.

Sir :—

I beg to submit to you herewith, to be presented to His Honor the Lieutenant-Governor,

the Thirteenth Report of the Bureau of Mines.

The Report is in two parts ; Part I, containing statistical and other information con-

cerning the mineral industry of Ontario and a variety of papers dealing with important

subjects connected with the industry or with the mineral resources of the Province ; and Part

II, to be published separately, consisting of a monograph by Prof. W. G. Miller, Provincial

Geologist, on the Limestones of Ontario. The need for a work of the latter kind has been

apparent for some years, or ever since the uses of limestone began to multiply and the demand
for material suited for specific purposes revealed the dearth of information, or at any rate of

classified information, respecting the limestones which abound in Ontario of varying com-

position and geological age. Previous investigators have described many outcroppings and
occurrences of limestone found in the Archaean rocks and constituting also a large proportion of

the Silurian and Devonian formations of the Province ; and references to these, with numerous
analyses, may be found in the reports of the Geological Survey of Canada and the Bureau of

Mines, as well as elsewhere. Many of these reports, however, are out of print and are no

longer accessible to the public ; and even if they were available, the difficulty of locating and
collecting these references and analyses is so great as to render the information of compara-

tively little practical value. In addition to massing the data previously on record, Prof. Miller

has made many independent investigations, the results of which are set out in his paper, and
it is confidently hoped that his treatment of the subject, while not wholly complete, is such

as to present to the numerous users of limestone a body of facts and particulars which will

be of service to them.

Part I, or the Report proper, contains a report on the Mines of Western Ontario and one

on the Mines of Eastern Ontario, the former by Mr. W. E. H. Carter, the efficient secretary of

the Bureau, who also performs the duties of Inspector of Mines, and the latter by Prof. Miller,

who combines the functions of an Inspector with those of Provincial Geologist. These reports

give many useful details of the mines and prospects at which operations were carried on dur-

ing 1903, and exhibit the condition of the mining industry in the two divisions into which the

Province naturally falls for inspection purposes.

Other methods pursued by the Bureau in its endeavors to promote the welfare of the min-

ing industry are represented by the Provincial Assay Office at Belleville, where assays and
analyses of mineral samples are made at low rates for the benefit of prospectors and others, the

assayer in charge being Mr. A. G. Burrows, who reports upon the work of the office for the

year ; the Summer Mining Schools, which have been carried on under the auspices of the

Bureau for a number of years and which have for their object the instruction of working

miners, prospectors and others, in the identification of minerals and the rudiments of mineralogy,

geology and chemistry, of which classes for 1903 Dr. W. L. Goodwin, Director of the School

of Mining at Kingston, with whom was associated as instructor Mr. J. G. McMillan, of the

Schorl of Practical Science, Toronto, gives an interesting account ; and the diamond drills,

two of which are owned and operated by the Bureau for the benefit of owners of mineral

lands wishing to explore them by means of bore holes, a summary statement with tables of

cost being given, showing the work done with the drills during the year.

[x.]



1904 Introductory xi.

Mr. D. G. Boyd, Inspector of the Michipicoton Mining Division, gives a brief report on

affairs in the Division during 1903, where mining received a serious setback through the col-

lapse of the Clergue companies, which formerly were actively engaged in raising iron and ex-

tracting gold in that locality. It is hoped the contemplated resuscitation of these concerns will

be followed by a revival of their mining operations, especially in iron ore, the Michipicoton

deposits really owing their development, if not their discovery, to the energy displayed by

these companies.

Remarkable finds of the arsenical ores of cobalt and nickel, some of the veins carrying a

profusion of native silver, were made during the construction of the Temiskaming and North-

ern Ontario Railway—the Ontario Government line—through the unsurveyed territory south

of the township of Bucke, and notwithstanding the lateness of the season when the discoveries

became known, it was deemed advisable that Prof. Miller should visit the spot and make an

examination of the deposits. This he was able to do before the snow fell, and the account which

was published of these valuable ores aroused much interest. It is reprinted with considerable

additions in the present volume under the title "Cobalt-Nickel Arsenides and Silver.'
-

As

soon as spring opens it is proposed by the Department of Crown Lands to survey the area in

which these mineral deposits are found, and to subdivide it into concessions and lots. This

will much assist in making a more detailed examination of the geology of the region than was

possible during the closing days of last autumn, as well as in ascertaining, if possible, the extent

of the mineral-bearing tract and the relations which the deposits sustain to the enclosing rocks,

wh'ch appear to be in the main the slate-breccia or conglomerate of the type characteristic

of the Temagami region.

The prospect of the early construction of a transcontinental line, traversing the agricultural

belt of Ontario lying north of the Height of Land and the connection which the Government

of this Province has undertaken to make therewith by extending the Temiskaming and North-

ern Ontario Railway a sufficient distance to effect a junction, render it a pressing necessity to

ascertain in as much detail as possible the nature of the country which will thus be opened up

for settlement. It is known that a wide zone of arable clay land stretches almost across the

entire width of the Province in a northwesterly direction from the latitude of lake Abitibi, but

previous investigations have necessarily been general in their nature, covering, as they did,

extensive tracts of territory. Advantage was taken of the sending by the Department of Crown

Lands of a number of surveying parties into the country south and west of lake Abitibi for the

purpose of sub-dividing it into farm lots, to despatch an expedition into the same area with the

view of ascertaining the character of the prevailing rock formations and the likelihood of min-

erals being found of economic value. Mr. Geo. F. Kay, fellow in Geology at the University of

Chicago and a graduate of the University of Toronto, who had already performed field work for

the Bureau and had carried on explorations for the Clergue companies, was placed in charge of

the party as geologist, and it was deemed advisable to associate with him an agricultural expert

in the person of Mr. Tennyson D. Jarvis, demonstrator in the department of Biology at the

Ontario Agricultural College, Guelph, who might report on the quality of the soil, the flora

*Prof. Miller has since ra-entered the field, and ia a letter to the Bureau dated 26th June 1904,

enumerates the principal minerals so far recognized in these unique deposits. "The chief ores are:

niccolite, smaltite, chloanthite, native silver, erythrite. annabergite, dyscrasite, pyrargyrite, argentite.

Native bismuth is found in all the deposits. Millerite and morenosite occur sparingly. Tetrahedrite and

copper pyrites are also found, as also is graphite. Galena, zinc blende and iron pyrites occur in the dis-

seminated form in the adjoining rock masses. Secondary products resembling asbolite and other minerals

are common. The oxides of manganese appear to be present. Sulph-arsenides and sulph-antimonides of

silver, which have as yet not been analyzed, are also probably associated with these ores, as are the arsen-

ides of iron and various bismuth compounds. No large crystals are found, thus making it difficult to

v- cognize some of the rarer minerals in the field. Microscopic or semi-microscopic crystals of smaltite and

one or two other minerals are abundant.''
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and fauna, and generally the adaptability of the region examined for permanent settlement.

The report of Messrs. Kay and Jarvis on the Abitibi region and its agricultural capabilities will

be read with interest, and on the whole bears testimony to the general accuracy of preceding

explorers, who have reported in favorable terms on the northern heritage of Ontario.

A special appropriation of $3,000 was made by the Legislature in the session of 1903 to

defray the expenses of an expedition into the country north of the Height of Land for the

purpose of procuring more definite information respecting the deposits of lignite which were

known to exist in the valleys of a number of the rivers tributary to James Bay. Other minerals

of importance have also been reported from a number of localities in that region, and it was

thought possible to combine the work of examining some of these deposits with the main

object of the expedition. The party was placed in charge of Mr. J. M. Bell, lecturer in Geology

at Harvard University, and a graduate of Queen's University, Kingston, who, while in the

employ of the allied companies of Sault Ste. Marie, had spent some time in exploring northern

Ontario for economic minerals, including coal. Associated with Mr. Bell was Dr. W. A. Parks,

lecturer in Mineralogy and Geology at the University of Toronto, who had also a good acquaint-

ance with the geology of the northern portions of the Province acquired while exploring for the

Bureau of Mines, and whose attainments as a palaeontologist qualified him to deal with questions

of stratigraphy arising in the field. The difficulties of transporting heavy machinery, such as

frilling apparatus, in a region where everything must be taken in in canoes and packed across

portages on the backs of vo} ageurs, restricted the party to such tools as could be carried in this

way, and in the case of some of the lignite occurrences the appliances proved inadequate to deter-

mine the extent and value of the beds. Nevertheless, the results of the expedition were such as

to make it evident that in these lignite seams, as well as in the iron-bearing formations on the

Mattagami and Opazatika, the gypsum beds of Moose river, Gypsum mountain and elsewhere,

the kaolinic clays of the Abitibi, Soweska, Moose and Wabiskagami, and, lastly, the great peat

bogs of the coastal plain surrounding James Bay on the south, the Province possesses resources

of great potential value, much of which will be rendered available by the construction of the

Government railways already mentioned. The expedition opened up a hitherto unknown

portion of the Province by examining and charting lake Kesagami, whose remarkable cliffs

and islands of peat are described by Mr. Bell.

Dr. Parks supplies an account of the Devonian fossils collected by him while exploring the

Kwataboahegan river, a tributary of the Moose river entering that stream not far from its

mouth, thus adding material to the data necessary for a better classification of the rocks in that

region than it has hitherto been possible to make. The formations of the most southern part

of the Province are proving to have their counterpart in the extreme north, and it is not

unreasonable to suppose that these may be found to contain similar deposits of economic

minerals, such as petroleum, natural gas and salt. The presence of gypsum—also found in

southern Ontario—has already been abundantly established.

One of the most firmly established mining industries of the Province is that which is en-

gaged in raising and treating the nickel -ccpper ores of the Sudbury region. The mineral-

bearing ranges have usually been described as two in number, the southern and the northern.

The working mines are all so far situated on the southern range, to which existing railway

communication is confined. Dr. A. P. Coleman, Professor of Geology in the University of

Toronto, and Mineralogist of the Bureau of Mines, has spent two consecutive seasons in the

Sudbury nickel area, and his paper in the present report entitled, "The Northern Nickel

Range," presents a continuation of the work begun in 1902, the results of which were given

in the Twelfth Report under the heading "The Sudbury Nickel Deposits." Dr. Coleman has

arrived at the conclusion that the nickel- bearing area is really comprised in a continuous band

of eruptive rock, entirely enclosing a roughly elliptical or boat-shaped area composed in the

main of tuffs, slates and sandstones, about 35 miles long and 8 miles wide. This nickel-

bearing band on its inner edge is acid in composition and tends to phases of granite or syenite,
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but becomes more basic and passes into gabbro or norite as it approaches the outer rim, where

the ore bodies are found. Dr. Coleman regards the belt of eruptive as probably synclinal in

form and as really constituting a gigantic laccolithic sheet, whose up-turned edges rest on

rocks of Archaean age both on the north and the south. He will probably complete his

examination of the nickel field during the season of 1904, and it is intended to issue a full

account of the region and industry, with maps, in the Fourteenth Annual Report of the

Bureau, and perhaps also in the form of a monograph.

Dr. Coleman has given much attention to the glacial geology of Ontario, and has for some

years past been devoting considerable time to delimiting the boundaries of the ancient, ice-

dammed lake which once occupied on a larger scale the basin of what is now Lake Ontario. In

his paper on the Iroquois Beach in Ontario he traces the northern shore of this lake from

Niagara around by Hamilton, Toronto, Port Hope, Trenton and Peterborough until it disappears

from view, and discusses the interesting questions of differential elevation, former and present

systems of drainage, etc., arising out of or connected with these phenomena of glacial times.

The yearly Reports of the Bureau continue to be in much demand among persons interested

in the mineral resources of the Province, so much so that the only Report of which any consid-

erable number of copies now remains on hand is the Tenth, or that published in the year 190L

Of this an extra edition was printed for distribution at the Pan-American Exposition held at

Buffalo, N.Y., in that year, the whole of which was not then given away. The entire issue of

Bulletin, No. 5, entitled, " Peat Fuel : Its Manufacture and Use," was exhausted some months

ago, necessitating its re-publication in the Twelfth Report, of which only a few copies are now

left. It is thought that by adopting the system of publishing bulletins or monographs deal-

ing with subjects of importance, of which a considerable number can be struck off, the demand

information on special subjects may be met without requiring a larger edition of the annual

for Report to be printed than at present. It is, accordingly, proposed to publish a series of such

bulletins on important minerals in Ontario, giving all the information which may be available

on the subjects of which they will treat. A beginning in this work has already been made,

Bulletin No. 5, already mentioned, having dealt with the subject of Peat Fuel, and Part II of

the present Report with the Limestones of the Province.

The announcement made in the introduction to the Twelfth Report may be repeated here,

namely, that on payment of a reasonable charge the services of Prof. W. G. Miller, Provincial

Geologist, may be obtained during a limited portion of the year by persons wishing to have

their mineral properties examined and reported upon. Correspondence to this end should be

addressed to the undersigned.

I have the honor to be, Sir,

Your obedient servant,

Thos. W. Gibsox.

Office of the Bureau of Mines, Director.

Toronto, 17th March, 1904.
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Statistical Review

The value of the mineral products of

Ontario for the year 1903 was slightly

under that for 1902, the decrease being
wholly in the output of metallic sub-
stances, non-metallic products showing
a material gain. Values were well main-
tained in the non-metallic class, in

some instances even advanced, but in the
metallic list a decided downward ten-

dency was exhibited; hence the aggre-

gate value of the one class of pro-

ducts was greater and of the other
smaller than it would have been were
the comparison made on the basis of

prices prevailing in 1902.

The total output footed up to a value

of $12,870,593, the reduction as com-
pared with the previous year being
about 4 per cent. The chief decreases in

the metallic production were in iron ore
and steel, the greater part of the shrink-

age being accounted for by th" paraly-

sis that fell on the Sault Ste. Marie
industries, involving as it did the clos-

ing of the Helen iron mine, from which
the great bulk of the iron ore raised

during the last four years in Ontario
has come, as well as the stoppage of

the Algoma Steel Works. A diminu-
tion in the yield of the precious metals
and a smaller output of pig iron, also

contributed to the result. On the other
hand. 1903 was the record year in nickel

and copper, the production of which,
both in quantity and value, considerably
exceeded that for 1902. or any previous
twelvemonth. When the increased facil-

ities tor mining and treating the

nickel-copper ores of the Sudbury dis-

trict now being provided come into full

operation, the output from this field

will doubtless show still further ad-

vance.

1 M.

The most notable increase among
non-metallic substances was exhibited by
petroleum, where, owing to higher
prices, a considerably smaller yield

brought a much larger return. Slight

iiuctuations were shown by some of the
other articles of staple production, such
as salt, lime, stone and brick, but on
the whole the important industries con-

cerned with these materials have im-

proved their position during the year in

the matter of prices, and have held their

ground in point of production. Port-

land cement also took a long stride for-

ward during the year; indeed, few pro-

ducts can show so consistent and rapid

a rate of increase from the time of its

first appearance in the list. Among the

other branches of the mineral industry
represented in the non-metallic class,

there are a number which present un-

mistakable signs of growth, and which
bid fair to rise to a much higher place

in the extent and value of their pro-

ducts. Corundum, feldspar, iron pyrites,

and calcium carbide are all undergoing
favorable development. Mica has step-

ped well forward, ami Ontario, along

with her sister Province of Quebec, now
ranks as the principal producer of the

phlogopite or "amber" mica, so desir-

able in tiie manufacture of electrical ap-

paratus.

Just before the snow fell in November
last, some remarkable discoveries of

nickel, cobalt, arsenic and silver ores

were announced from a point in the

unsurveyed territory along the line of

the Temiskaming and Northern On-

tario railway, south of the township of

fctucke, and Prof. Miller, Provincial

Ideologist, was at once instructed to

make an examination of the deposits.

[1]
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In the few days at his disposal before

the coming of winter, which put an end
to exploration, Mr. Miller ascertain-

ed beyond doubt that the discoveries

were very rich as well as unique in

character. In a slate or slate- breccia

formation, and within a short distance

of one another, some four veins were
found, carrying compounds of arsenic,

cobalt and nickel in the form of smal-

tite and niccolite, and in some of the

veins abundance of native silver. Time
did not permit of extensive examina-
tions being made, so that it is yet un-

certain whether the deposits are isolated

in occurrence, or whether others of

similar character are likely to be found.

The areas occupied by the slate or slate-

breccia are, however, widespread and
numerous, and there appears to be no
reason why the ore bodies should be

confined to one small corner. The dis-

coveries were made by men engaged in

constructing the line of the Government
railway, the railway, indeed, being lo-

cated almost directly over one of the de-

posits, and they well illustrate the possi-

bilities of the northern regions of the

I'rovince, where so much wealth doubt-

less yet lies concealed, as well as the

propriety of prospecting every square

mile of the so-called Huronian forma-

tions. A fuller account of these discov-

eries, with analyses of the ores, is

given in this volume by Mr. Miller.

The richness of the finds and the possi-

bility of the occurrence of another

nickel field within the boundaries of the

Frovince led to the withdrawal of a
belt or tract of land ten miles in width

on either side of the railway from the

northern boundary of the township of

\\ iddiiield to the town of New Liskeard,
by Order in Council dated 11th Novem-
ber 1903, to the end that such steps

might be taken as were required by the
public interest. On 6th April 1904 the

Order in Council was rescinded, and it

was provided that mining locations with-

in the above belt should not exceed 40

acres in area, and that no applicant

should be entitled to more "than three

such locations in any one calendar year.

Part of the belt lies within the Tema-
gami Forest Reserve, and to this por-

tion the Forest Reserve regulations will

also apply. Among other things, these

regulations require any one wishing to

prospect for minerals in a Forest Re-

serve to take out a license costing $10

per annum, and they also make pro-

vision for the careful protection of the

pine and other timber.

Frospecting for minerals, especially

for iron ores, was active during the ex-

ploring season of 1903. Much work wasi

done on the various iron "ranges" of the

north, and the extension of railway fa-

cilities into the Temagami region is

likely to lead to the systematic testing

of some of the enormous outcroppings

of banded ore in that region as soon

as drilling plants and other necessary

appliances can be taken in.

In the following schedule are given

the output and value of the various

minerals and mineral products in the

Frovince for 1903, as well as the num-
ber of workmen and amount of wages
paid in the mining or treatment of each

product :

Summary of Mineral Production

Product. Quantity. Value.
8

Employees. Wages.
3

Metallic :

,;,,i,i oz. 10,383 188,036

SUVex tf £88 '
;|;

Cornier tons. 5,331 716,726]

vil '.|,.l
" ' •• C..W.S 2,499,068j

iron Or: " "- 1 ' «*.???
I, [rcn " >S7 WM 1,431 £9fcl

Pig Lead - 25 L.500

Molybdenite " 85 1,275

Zinc Ore - 1.150 l/.OOO

5,678,929

Less value < >ntario ore smelted into pig iron, and ]>ij;

iron converted into steel . .
136,354

Net metallic production .i.2-J2..
r
>7.

r
>

Non-Metallic :

Actinolite tons. 550 1,650

Arsenic " -"" l5-420

Tf o drain No. 18,200,000 227,000)

Brick, common " 230,000,000 l.:»f,i.7no

• paving " 3,788,800 45,288 J

•• pressed and terra cotta " 23,702,610 21\.y,o

Bui Mill}.' ami crushed Stone M...IKK1

Carbide of calcium tons. 2,507 144,000

493
32

1.-437

324

622

20
5

28

21

3,113

207

1,270

2-10.490

8,000

872,302

166,457

283,928

5,189
-l.W

7,184

2,961 1,589,008

771,168

94,182
.-.oo.ooe

33.934
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Summary of Mineral Production—Continued

Product. Quantity. Value. Employees. Wages

Non-Metallic—Continued

Cement, natural rock bbl. 89,549 69,319

Portland " 695,260 1,182,799

Corundum, grain tons. 849 84,9001

cobbed " 270 2,700j

Feldspar " 15,296 -jo.im;

Graphite '
1,400 20,636

Gypsum- " 4,520 7,910

Iron pyrites
"

7,469 21,693

Lime' , bush. 3,400,000 520,000

Mica tons. 948 102,205

Natural gas 196,535

Peat fuel tons. 1,100 3,300

Petroleum imp. gals. 16,640,338

Illuminating oil
"

7,096,0731
Lubricating oil

"
2,614,313

|

Benzine and naphtha "

Gas and fuel oils and tar "

Paraffin wax and candles lbs.

Pottery
Salt tons.

Sewer pipe
Talc to

Total non-metallic production
Add metallic production

Total production

74 20,750

780

186 106,332

51 L4.089

63 21,578
L9 i,325

39 16,327

725 193,500

164 15,394

L38 79,945

12 4.000

832,153
\

1,968,172
2,673,806

1,586,674(1

100.000
:;ss.097

199,971

2,625

291

150

208
101

8

165,700

57.000

58,274 87,995
16,486

9-20 1,275

$7,628,018
5,242,575

7,f,97

2.9G1
2,633,386

,
:::::. 1,589,000

812.870,593 10,658 4,222,386

(1) Value of refined products and of
crude oil (2,176\09u imp. gals.) used for
fuel and gas-making, etc.

A comparison of the foregoing table

with the one for 1893, ten years ago,

reveals not only a large gain in the 1

total value of production, amounting to

$6, 7 49,840, or upwards of 100 per cent.,

but also a decided increase in the num-
ber and range of the minerals and min-
eral substances produced. The follow-

ing articles not appearing at all on the

list for 1S93 figure, for the values given,

in 1903 : Iron ore $450,099, pig iron

$1,491,6915, steel $304,580, molybdenite
$1,275, lead $1,500, zinc ore $17,000,

actinolite $1,050, arsenic $15,420, car-

bide of calcium $144,000, corundum
$87,600, feldspar $20,046, graphite $20,-

636, iron pyrites $21,693, talc $2,625,

peat fuel $3,300, and paving brick

$45,288. The only minerals which dis-

appeared from production during the
same period were phosphate of lime and
cobalt, of Which $200 worth and $9,400
worth respectively were produced in

1893. The former of these two sub-

stances was driven out by the competi-

tion of the lower grade but more cheap-
ly mined phosphate of the southern
States, but the recent finds along the

Temiskaming and Northern Ontario
railway are likely to restore cobalt

ores to the list of products, probably in

increased quantity and value. The yield

in 1S93 was from -the nickel copper ores
of the Dominion Mineral Company's
mines.

The progress of the mineral industry

during the last five years may be traced

by means of the table on page 4, from
which it will be seen that the value of

the metallic output rose from $2,055,-

592 in 1899 to $5,242,575 in 1903, of non-
metallic materials from $6,361,081 to

$7,028,018, and of the total from $8,416,-

673 to $12,870,593, the aggregate gain
during the five-year period being 53 per

cent.

Gold and Silver

The output of gold for 1903, as re-

turned to the Bureau of Mines, was
10,383 ounces of bullion worth $188,-

036. a considerable decrease from the
yield for 1902, when it was 13,625
ounces valued at $229,828. The pro-

duct of the gold mines of the Province
has. in fact, been growing less year by
year since 1899, when at the sum of

$424,568 it reached the highest point

yet recorded.

The causes for this continued decline

are various, and allusion has been made
to them in previous reports. The gold

ores of Ontario are in the main, ao far

as yet proven, low-grade in character,

and to be made to yield a profit must
be worked on a considerable scale, and
by companies with sufficient capital and
confidence to expend large sums of money
in thoroughly proving and developing

their properties before looking for large

returns. The bane of gold mining in the

Province has been the ex< eesive haste of
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Mineral Production 1899 to 1903

Product. 1903

Gold
Silver
Copper
Nickel
Iron Ore
Pig Iron
Steel
Pig Lend
Molybdenite
Zinc Ore

424,568
65,575

176/237
526,104
30.951

808,157

297,861
96,367

319,681

756,626
111,805

936,066
40.3*0

244.443

84,830
5*9,0*0

1,859,970
174,42*

1,701,703

347,280

229.X2*

58,000
6*0.2*3

2,210,961

518;445
1,683.051
1,610,031

Less value Ontario ore smelted into pig iron,
and pig iron converted into .steel . . . ^

24,000 500 15,000
400

11.500

2,055,592 2,565,2.86 5,016.734 7.002.499

745.000

Total metallic production 2.055.592 2.565,2*6 5.016,734 6,257,499

Non-Metallic

Actinolite
Arsenic
Brick, common

" paving
pressed and terra cotta

Building and crushed stone .

.

Carbide of calcium
Cement, natural rock

" Portland
Corundum
Feldspar
Graphite
Gypsum
Iron pyrites
Lime
Mica
Natural gas
Peat fuel
Petroleum products
Pottery
Salt

Sewer pipe
Talc
Tile, drain

4,842

1.313.750
42.550

105,000
667,532
74,680

117,039
444.227

16,179
16,512

22,72^

1,379.590
26.950
114.419

650,342

60,300
99,994

59*. 021

6,000
5.000

27.030

18,050

535.000

38,000
440.904

514.000
91.750

392,823

3.126
41.677

1,530,460
37.000
104.394

850,000
16*. 792
107.625
."i63.25:,

53.115
6,375

20.000

13,400

17,500

550,000
39.7*0

312.1*3

6,150
18,000

1.411.000
42.000

144,171

1,020,000
89.420
50,795

916,221

83,871

12.875

17,868
19.149

14.993
617.000

102,500

199,238

1,747,352
101,000
317,412
13*. 356

500
240.246

L,869,045

157,449
324,477

130,635
5.000

20.1.73s

1,467,940
193,950
323.05*
147,94*

1,400
231.374

1.431.051

171.315
344,620
191.965

930
199.000

Total nun-metallic production
Add metallic production

Total production

6,361,081

2,055,592
7.134,135
6,257.499

8,416,673 9,298,624 11,831,086 13,391,634

6,733,33*

2,565,286
6,814,352
5.016.731

188,036

8,949
716,726

2.499.06*
450.099

1.491.696

304,5*0
1,500

1,275
17.000

5,678,929

436,354

5,242.57^

1.650

15.420
1.561.700

15,288

218,550
845,000
144.W)0
09.319

1,182,799

87,600
20.016

20,636
7.910

21.693

520,000
102,205
196.535

3.300

1,586,674
160.000
3**. 097
199.971

2,625
227,000

7,628,018
5,242,575

12.870,593

many engaged in it to produce bullion,

the effort to do so leading them to lay
out their capital upon stamp mills and
works above ground before sinking on
their veins and demonstrating by diifts

and levels that the values contained in

the lode warranted the erection of a
surface plant. Time and again funds
have been exhausted before the exist-

ence of payable ore bodies was either
proven or disproven, and discouraged
shareholders have refused to make fur-

ther contributions towards what ap-

peared to be a doubtful or hopeless

cause. Had the natural and legitimate

course been adopted of blocking out ore

reserves before putting up expensive
surface plants, not so many decaying
stamp mills would now be disfiguring the

gold districts of western Ontario, and
those districts would be in better re-

pute.

Want of judgment, and, in some
cases, want of honesty, on the part of

promoters and directors, as well as
lack of competent and experienced man-
agement, have also contributed to the
failure. There is good ground for be-

lieving that the free-milling ores of this

Province, offering as they do no special

difficulties of treatment, will yet be
mined and crushed at a profit by com-
panies whose operations are superin-

tended by men of skill, experience and
technical training.

The producing mines of last year were
the Grace, Michipicoton district, owned
by the Algoma Commercial Company;
the Big Master and the Twentieth Cen-
tury, both in the Manitou district, the
former the property of the Interstate

Consolidated Mineral Company, and the

latter of the Twentieth Century Mining
Company: and the Atlas and Belmont
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mines in the Hastings county gold field

of eastern Ontario. Other properties

were worked on a small scale, but with
the exception of the Northern Light

Mines Company, on Eagle lake, none
turned out any bullion, tne operations
being confined to preliminary prospect-

ing.

.Following are statistics of the gold-

mining industry from 1S99 to 1903, in-

clusive:

the trifling quantity found associated
with the gold in ores worked for that
metal—from the Animikie formation of

the northwestern shore of Lake Su-

perior. Here was situated the famous
.Silver Islet mine, where from a tiny

rock projecting above the waters of

that lake was raised silver ore aggre-
gating in value some $3,500,000, and <m
the main land were worked the rich de-

posits of Rabbit Mountain, the Badger,

Gold Mining; 1899 to 1903

Schedule. 1900

Mines worked No.
Ore treated tons.
Gold product oz.

Gold value 8
Men above ground No.

• under ground "

Wages i
'a ii 1 3

15 18 11 20 19

59.615 16,618 48,544 _ ;

27,594 18,767 14,293 13,625
-

424,568 J II 143 22 - -

307 412 311 IV.',

356 288 - 250
324,024 350,694 J!."..!'.'"

The St. Anthony Reef mine, on Stur-

geon lake, north of Ignace station on
the Canadian Pacific railway, is being
equipped with a 10-stamp mill, formerly
on the Golden Star, which was taken
in over the ice during the past win-
ter, and is expected to be in operation
early in the summer of 1904. On A L
282 or the Sunbeam mine, a mill is also

to be erected, careful development work
carried on for some time having, in the
opinion of those interested, shown that
the mine will be a paying one.

A find of free gold on lot 5 in the
first concession of the township of

Shakespeare, not far from Webbwood
station on the Sault branch of the
Canadian Pacific railway, caused much
local excitement on account of the rich

Reaver, Silver Mountain and other
mines. When silver fell from its high
estate to 50 or 55 cents an ounce, these
mines for the most part went out of

commission, but one or two were suf-

ficiently high in grade to warrant their

operation, even at the reduced value of

their product. For several years, West
liind Silver Mountain mine has been
producing annually about $70,000 worth
of silver, but early in 1903 a serious

tire occurred, which burned down the

shaft and power houses and otherwise
injured the property, bringing opera-

tions to a close. The production of

silver in 1903 consequently fell to the

lowest point reached since 1S97.

The statistics of silver mining from
1899 to 1903 are as follows :

Silver rVIning 1899 to 1903

Schedule.

ore raised tons.
i )re stamped
Bullion product oz.
Value in' bullion
Men above ground \..

•• below ground ••

Wages paid

1899 1901

- 12,500 6,250 3,400

8,000 •

105,467 160.612 151,400

65,575 96,367 - -
- •

:; 30 25 12

17 35 >;, 20

29,000 _>| |l|l l

-

and handsome specimens obtained. De-
velopment work was at once undertaken
and has been continued ever since. The
prospects are encouraging, and the prop-
erty is believed to be valuable.

All the silver produced in Ontario so
tar has come—with the exception of

Nickel and Copper
In nickel, which may be called the

distinctive metal of Ontario, the pro-

duction of the past year reached the
-; point yet recorded. The out-

put tor several year- past has been in-
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creasmg at an accelerated rate, the

quantity produced in 1903 being nearly

double that for 1900. In value the ad-

vance has been even more decided, the

product in 1903 being worth more than

three times the product in 1900. To
tile superior richness of the ores now
raised by the Canadian Copper Com-
pany, which come chiefly from the

Creigkton mine, as compared with the

lower grade ores of the Evans, Stobie

and other deposits formerly worked, the

marked increase in the amount of nickel

raised is
' probably in large part due

;

wlaile the enhanced value arises from
the fact that the nickel-copper

mattes are now and for the past three

years have been brought to a much
higher metallic content than formerly.

thus conferring a greater value per

pound upon the metals contained. The
mines of the Sudbury district are now
disputing with the deposits of New Cal-

edonia the position of pre-eminence as

a source of nickel, and although there

is much variety in the statistics given

of the New Caledonian production (2) it

is evident that the present rate of growth

in the output of Ontario will soon give

this Province the supremacy, if it has

not already attained it.

The nickel contents of the mattes pro-

duced by the operating companies in

1903, namely, the Canadian Copper

Company, the Mond Nickel Company,
and the' Lake Superior Power Company,
aggregated 6,998 tons in weight and

(2) For instance, the amount of nickel

refined from New Caledonia ores' in

1901 is given by Annales des Mines
(whose figures are adopted by The Min-
eral Industry) as 6.202 metric tons, while
Metallurgische Gesellschaft, A. G., places

it at 5,210 metric tons. The last-men-
tioned authority credits New Caledonia
with an output of 3,620 metric tons in

1902, and Canada with 4,715 tons. Appar-
ently, however, this authority takes no
account of the product of Canadian
matte refined in England. The nickel
contents of the ore exported from New
Caledonia in 1902 is given by Annales des
Mines as 7,045 metric tons. As its own
tables show, the latter quantity for a
succession of years is invariably much
in excess of the quantity of nickel actu-
ally recovered.

$2,499,068 in value, being in excess of

the production of 1902 by 1,053 tons

in weight and $288,107 in value. The
quantity of ore raised from the mines
was much less than in 1902, being

152,940 tons, as compared with 209,538

tons, but the quantity smelted showed
comparatively little reduction, since

there was put through the furnaces
214.368 tons, as against 233,38S tons
last year.

Both the Canadian Copper Company
and the Mond Nickel Company smelted
considerably more ore than they raised,

drawing on their reserves in the roast
heaps, where ore may rest for several

months during and subsequent to the

process of desulphurization, before being

sent to the smelters. The Mond Com-
pany confined its mining operations to
the taking of some ore from a prop-

erty held under option, and having run
all the roasted ore on hand through the
smelter, it ceased operations for the
time being. Neither was the raising of

ore pushed last year by the Canadian
Copper Company, whose energies and
labor were largely occupied with the
extensive overhauling and re-modelling
of the smelting plant, which has been
going on for upwards of a year. It is

expected that the new works, which
will produce bessemer matte, will be
ready for operation by May or June,
1904. Early in March of the present
year (1904) the Ontario Smelting
Works, in which the Canadian Copper
Company's low grade mattes were re-

treated and enriched, were consume'd by
fire, and the company leased the con-
verting plant at Victoria Mines in

which to bessemerize its mattes. The,

mines and smelter of the Lake Superior
Power Company were closed down early

in 1903, as a result of the financial dif-

ficulties in which this and the other
Clergue companies became involved, it

is understood that there is a consider-

able stock of ordinary or low-grade
matte in stock at. the Gertrude smelter.

The schedule which follows shows the

progress of the nickel-copper mining
and smelting industry during the last

five vears :

NickeKopper Mining- 1899 to 1903

Schedule. 1900

op- raised tons jn::.il^

Ore smelted
" 171.230

Ordinary matte produced : 1.9,109

High-grade matte produced " 106

Nickel contents
' 2,872

Copper contents
" 2,834

Valueof nickel S 526,104

Value nf copper
"

' 76,236

Wages paid
"

143,879

Men employed No B39

216.695 326,945 269,538

211,960 270.380 233,388 220,937

23.336 24,691 30,416
11" 15,546 13,332 14,419

3.540 l.ltl 5,945 6,998

1,197 1,066 1,005

756.626 1 859 2,210,961 2.499,068

319.68] 589,08 ' 616.763

728.946 1,045,889 835.050 746.147

1,444 2.284 1,445 1,277
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Judging from the above figures, the
percentage of nickel in the ore smelted,
or at any rate the proportion of nickel
recovered therefrom, has increased ma-
terially during the last two years. In
1899 and 1900 the contents of nickel

in the matte product was 1.67 per cent,

of the ore smelted, and in 1901 1.64 per
cent., while in 1902 it rose to 2.54 per
cent., and in 1903 to 3.1G per cent., or

nearly twice as high as in 1901. As
mentioned already, this enhanced value
must largely be set down to the credit
of the (Jreighton mine, an extensive
body of high-grade ore

;
which, being

easily worked by quarrying methods, is

now drawn upon by the Canadian Cop-
per Company for the bulk of its sup-
plies, other mines, though far from
exlia usted but more expensive to work
and yielding leaner ore, being held in;

reserve.

The greater part of the copper pro-

duced in Ontario is the product of the
nickel-copper mines of the Sudbury dis-

trict, but there are also a number of

non-niekeiiferous copper properties, some,

of which are now giving excellent prom-
ise of becoming large producers. Per-
haps the foremost among these is the
JUassey Station mine, in the township
of Salter, where the main shaft is now
down to a depth of nearly 600 feet, and
in the neighborhood of which are other
copper ore bodies undergoing exploita-

tion. Other mines on the north shore

of Lake Huron are the Rock Lake and
Superior, and west of Lake Superior
t lie Tip-top mine is being developed

with promise of proving a valuable
property.

1'ollowing are statistics covering the
operation of these purely copper prop-

erties during 1903, with the figures for

1902 given for purposes of comparison:

Copper M ines 1902-3

Schedule. L902 L903

(Ve raised t

Copper in ore, estimated
Valui' copper in ore "

« loncentrates produce i

Value concentrates. .

Workmen employed ...

tons

No.

21,800
794

63,520
720

28,082
287

i:;:. s.v.i

23,030
1,326

133,080

2,500
75,000

250
171,155

Adding the copper product from the
.above mines to that from the copper-
nickel mines, a total output is obtained
."f 5,331 tons, valued at $716,726.

Iron and Steel

Uompared with 1902, the output of

iron ore fell off considerably both in

quantity and value, 208,154 tons worth

$450,009 being raised, as against 359,288
tons worth $518,445, the previous year.
Of the quantity raised, 195,504 tons
were hematite and 12,650 tons magne-
tite. The Helen mine in Michipicoton
being now the main source from which
Untario ore is drawn, the business of

iron mining in the Province practically
came to an end with the stoppage of
work at that mine, before the end of

the shipping season last year. Apart
from a small quantity of ore raised
from a hematite property in Hastings
county, the only other mine in opera-
tion during the year was the Radnor,
in the township of Grattan, Renfrew
county, where the Canada Iron Furnace
Company has for two or three years
past been developing a fair-sized body
of good magnetic ore. The output is

taken by rail to the company's blast fur-

naces in Quebec, where it is used with
a mixture of bog ore.

The fundamental place occupied by
iron and steel in the industrial fabric

of civilization has given rise to an im-

mense amount of exploration for fresh

supplies of workable ore in all regions

of the world which are sufficiently ac-

cessible to the centres of iron and steel

production. The anxiety to uncover new
sources of supply has its root in the
tact that present reserves, though un-
doubtedly large, are being steadily in-

vaded, while each succeeding decade, al-

most each succeeding year, sees a tre-

mendous increase in the consumption of

iron and steel. The demand for these
products is rising indeed almost in

geometrical ratio, more and more being
required per capita as civilization ad-

vances and brings nation after nation
under its sway, as well as in the general
progress of the industrial arts. The
necessity for new and larger sources of

ore supply is therefore a pressing one,

and as it is difficult to see how any
other material can be substituted for

iron and steel, or, indeed, how these

can be diverted from many uses in

which they are not at present employed,
but for which they are well suited,

this necessity may almost be considered

bound up witli the prosperity of man-
kind in general.

The command of vast supplies of eas-

ily worked, conveniently situated, and
high-class iron ores, together with sim-

ilar facilities in the matter of coal and
coke, has placed the ironmasters of the

United States in a position to produce
iron and steel more cheaply than those

of most other countries, and in conse-

quence the development of the iron in-

dustry on this continent lias been more
rapid than in any other part of

the world. The discovery. parti-

cularly in the States of Michi-

gan and Minnesota in the north.
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and the State of Alabama in the south,
of good ores in unprecedented quantity,
was what made this development possi-

ble, and indeed brought it about. But the
iron mines of the Mesabi, Gogebic and
Vermilion ranges, and of the Birming-
ham district, will not for many years
continue to withstand the increasing
and ever-increasing demands being
made upon them, and far-sighted men
are beginning to apprehend that serious
consequences may follow upon their de-

pletion.^ Especially are there grave ele-

ments in the situation when it is re-

alized that of the known deposits in the
principal ranges of Minnesota and Mich-
igan, about 90 per cent, of the tonnage
is owned or controlled by one company,
the United States Steel Corporation,
thus practically making competition
impossible and cutting off independent
producers from fresh ore when their
present supplies are exhausted. Two
things will prolong, perhaps indefinitely,

at any rate for generations to come,
the life of the iron business, and ward
off the evil day when pig iron will be-

come scarce and consequently dear. One
is the resort by blast furnacemen to

ores of lower metallic contents or of in-

ferior quality, and the other is the dis-

covery of new and plentiful sources of

high-grade ore.

Of these, the latter remedy is the
one which will probably be sought for
first, and its pursuit will be assiduous.
Present methods of producing iron and
steel in America are in the main based
upon and suited to ores of good
quality, easily smelted, and containing
as much as 60 per cent, and upward of
metallic iron. Since the opening of the
mines on the iron ranges of the Lake
Superior States, ores of this description
have been oh the market in abundance,
and ores of lower grade, either as re-

gards their percentage of metallic iron
or their proportion of deleterious in-

gredients, have been in little demand,
coming into play only in seasons of
great activity and high prices, when
the margin of profit Was sufficiently

large to permit of their being used.
In order to retain the advantage of

employing ores high in iron, and offer-

ing few difficulties of treatment, the
strong tendency is to search for new
supplies of like quality to take the
place of those now being used when
the point of exhaustion is reached. The
States of Michigan, Minnesota and
Wisconsin have been and are now being
examined with the utmost diligence and
skill to see whether it is possible that
nature has repeated the operations
which resulted in the formation of those
great ranges that have supplied, and will

yet . supply, so many millions of tons

of high-class ore. The opinion of ex-
perts is against the probability of sim-
ilar ranges being found, and the con-
clusion has been expressed that although
many bodies of ore yet undiscovered
may be brought to light within the
limits already defined, it is not at all

probable that extensive ranges like the
Mesabi, Vermilion or Gogebic will again
be found.

Iron Ores of Ontario

.But the forces which produced the
Minnesota iron ranges were also at
work in what is now Ontario territory.
The Mesabi rocks have been traced
northward from Minnesota, and at vari-

ous points give promise of containing
valuable bodies of ore. On Hunter's
island, a short distance north of the
international boundary line, recent ex-

plorations carried on by Duluth parties
have, it is said, resulted in locating
a large deposit of first-class ore, while
at Loon lake, on the Canadian Pacific*

railway, the diamond drill has pene-
trated a flat-lying body of first-class

hematite of considerable dimensions, also-

enclosed in rocks typically Mesabi in

their character. There is a large ex-
tension of Animikie rocks, considered
to be the equivalent of those of the
Mesabi range, stretching from Gunrlint
lake on the boundary between Minne-
sota and Ontario, in a northeasterly di-

rection to a point on Lake Superior
east of Port Arthur, and in this area.

it is probable that other important de-

posits will be found. The iron range
which has within the last two or three
years been located in and west of the
township of Hutton, northwest of lake
YVahnapitae, and in which at least one
large body of magnetic ore has been
discovered, differs in some of its char-

acteristics from the Vermilion iron-

bearing series of Minnesota, its nearest
prototype south of the line; and its

geology has not yet been full}' worked
out. Its importance, however, is great,

since the deposit referred to is believed
to be of large size and to contain much
ore of good quality. The iron formation
showing banded magnetite in huge out-

croppings on the northeast arm of lake
Temagami and elsewhere in the neigh-

borhood of that lake appears to be also

of the Vermilion type, resembling the
latter more nearly than does the Hutton
or Moose Mountain range, though differ-

ing also in being, like the latter, associat-

ed with parellel bands of pyritiferous1

rock. Magnetic surveys of certain of

the locations on the northeast arm have
been made, and if this method of exam-
ination can be depended upon, there is

an immense amount of ore in the de-

posit, the only point remaining to be
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proven being whether there is concen-

tration of ore in depth, so as to get rid

of the intermixture of silica or jasper

so prominent on the surface. It is the

intention of the owners to further proa

pect the locations during the present
season, preliminary to putting on a dia-

mond drill when the same can be taken
in on the Government railway now being
built past the eastern end of the

range.

There are many other districts of On-
tario, which need not here be enumerat-
ed, tngniy promising to the searcher

for iron ore (3), not the least hopeful be-

ing some regions lying near the Hudson
bay watershed now almost inaccessible,

but which will be brought within reach
by the building of the Grand Trunk Pa-
cific railway, and the projected exten-

sion of the Temiskaming and Northern
Ontario railway. Ihe large deposit of

carbonate of iron, or /spathic ore', at
Grand Eapids, on the Mattagami river,

referred to by Dr. Robert Bell in the
Keport of the Geological Survey for

1875-6, and described in greater detail

in the present volume by Mr. J. M.
Bell; the iron range near Round lake

on the Blanche river, which has not yet
been reported upon, but which from
the specimens brought out appears to
contain both specular ore and magne-
tite, and the banded hematite and mag-
netite ranges near Flying Post, on the

Ground Hog river, are some of the

localities which merit closer investiga-

tion, and no doubt will receive it when
better means of communication and
transportation are provided.

The potential resources of Ontario in

iron ore have been greatly extended
within the last five years by the discov-

ery of the following iron ranges situ-

ated in widely separated portions of the
Province: the Michipicoton range hi

the Michipicoton Mining Division, east

shore of Lake Superior, containing the
Helen, Josephine, Frances and Brant
Lake hematite deposits; the Hutton or

JMoose Mountain range northwest of

lake Wahnapitae, where the ore is mag-
netic; the lake Temagami ranges, in-

cluding those on the northeast arm.
Vermilion. Iron and Ko-ko-ko lakes,

where the outcroppings are chief-

ly of magnetite banded with jas-

per, but which also show a little hema-
tite: the Flying Post or Ground Hog
river ranges of banded magnetite and
hematite; the banded hematite belt of

Black Sturgeon lake, southwest of lake

Nipigon, ami the extensive range of in-

(3) For a fuller account see Iron
Ranges of Northern Ontario, 12th Rep.
Bur. Mines, p. 304, etc.

terbanded hematite and jasper stretch-

ing, with some interruptions, from the

east shore of lake Nipigon to Little

Long lake, a distance of some 7 « > miles,

the western and eastern terminations of

which on Nipigon and Little Long
lakes respectively have long been
known.

Of workable bodies of ore during the

same period there have been discovered,

in Michipicoton, the Helen, Josephine
and Frances mines., the first of which
has up to the end of 1903 pro

about 900,01)0 tons of good ore; the

Loon lake deposit, which though taken
up many years ago was never actually

proven to exist until 1902; the

though lean, deposits of the Mattawin
range; and the ore body on Hunters
island already referred to, all of which
are of hematite; also the Hutton town-
ship deposit, which is magnetite. In
addition to these, masses of excellent

magnetic ore have been found at the;

.Radnor mine, Renfrew county, and in

the township of Mayo, in the county of

Hastings. It is evident therefore that

the work of proving the iron ore wealth
of the Province is proceeding with con-

siderable speed, and that there is yet
not only favorable ground for very
many more deposits, but good reason
for believing that they exist.

When the time arrives for the utiliza-

tion of iron ores which are now below
the accepted standard on account of

their containing sulphur or titanium in

objectionable proportions, or because

they are too low in iron, numerous de-

posits in eastern and western Ontario

will be available which for one or other

of these reasons cannot now be worked.

It is not impossible that by reason of

improved processes such ore bodies

will ere long be drawn upon, since their

lower cost as compared with better

ores, offers inducements for their utili-

zation. !' 3Ulphur can now be

controlled or got rid of without exces-

sive cost, if not present in too great

quantity, and titanium, it has been dis-

covered, rather improves than depreci-

ates pig iron, and can also in moderate
proportion be run through the blast fur-

nace without trouble, while for certain

purposes phosphorus is actually desir-

able, and is sometimes, where absent,

even added to the charge. In any event.

t lie furnacemen of the second qui iter.

or at least the second half, of the twen-

tieth century, are likely perforce to be

less averse to handling impure or low-

grade ores than their fellows of the

t day. for the reason that high-

class, pure ores will be scarcer then

than they are now.



10 Bureau of Mines No. 5

r i y Iron and Steel *n ^he "'on and steel business are not

Ike output of the three blast fur-
satisfactory. Canada is regarded as the

naces of the Province-Hamilton, Des-
natura dumP™g" g™und of. American

eronto and Midland-for 1903 was 87,-
ironmakers, and low water freights and

004 tons pig iron, the value of which
the Preferential tariff enable the fur-

was $1,491,696. Of this quantity, 9,979 ?TL EnSland and Scotland to mar-

tons was charcoal pig valued at $151,-
ket

}
heiT lr°n

J.
ere when an ol

;
tlet

rri
for

470. and 77.025 tons coke iron worth s

h

urPlus production ia required. Tins,

¥1,340,226. The production of 1903 was however is offset m part at least by

less than that of 1902 by 25.GS3 tons
the bount5' of

*J-'°
P« ton on pig

in quantity and $191,355 in value. This
ir™ and

,

a* e<lual amount per ton on

reduction was due in part to the Ham- at
?
el

> Paid ^ the Government of Can-

ilton furnace being out of blast for re-
ada °n l

}
ie home product as well as

pairs during the month of February the bounty contributed by the Govern-

and part of March. The average value
men

,

t
+
°* Ontario on iron ore mined and

per. ton of pig iron at the furnace in
s

f^?
d m ^ Province, and the duty

1903 was considerably more than in
of $2.o0 per ton which imported pig iron

1902, being $17.14, as against $14.04.
must Pa>

T on entlT into Canada.

Charcoal iron in 1902 was worth $16.96 'l'o produce the quantity of pig iron

per ton, and last year $15.46 per ton, made in 1903, 151,229 tons of iron ore

while the prices of coke iron were $14.93 wei"e required, of which 48,092 tons, or

and $17.40 per ton respectively. Con- 32 per cent., was the product of On-

tracts are usually made for some time tario mines, and 103,137 tons were im-

in advance, and these changes in price ported from the United States,

do not necessarily reflect the state of The steel product for the year—15,229
the market for the period they cover. tons—was much less than in 1902, when
The demand for pig iron, both char- GS,802 tons were made. The reason for

-coal and coke, was perhaps less active this falling off was the fact that owing
than in the previous year, and the ten- to the paralysis which fell on the great
•dency of prices, especially towards the industries at Sault Ste. Marie, the steel

close of the year, was downwards. plant which ran for several inonuis in

The product of the Ontario furnaces 1902, and turned out a large tonnage of

is all sold in Canada, mostly in On- steel raiIs, was idle during the whole

tario. The coke smelters produce prin- of last season. The output for 1903

cipally foundry iron, also malle- v~«* wholly the product of the Hamil-

able 'pig and a quantity of basic iron. ton Steel and Iron Company, and was
At Deseronto, where charcoal is the made by the open-hearth process,

fuel employed, and the ore smelted comes following are statistics of the iron
mainly from the Lake Superior district, and steel making industry of the Prov-
the product goes principally into mal- ince for last year :

Ieable castings, and is also used in the Ontario ore smelted, tons 48.092
manufacture of cast-iron car wheels. Foreign ore smelted, tons 103,137

Operating expenses were considerablv Scale and mill cinder, tons.... 12,188
„ * Xi • mm .. • u.i

"

Limestone for flux, tons 49, 426
gi eater than in 1902, owing to the Coke for fuel tons 96i5i
higher level of the three, chief ele- Value of coke for fuel $ 561,614

ments of cost, namelv, iron ore, coke Charcoal for fuel, bush 932-£§2
n ^A i„v,„> * Value of charcoal for fuel.... $ oo,9o8ana laoor. Pig iron product, tons 87,004

The demand for iron and steel con- Value of pig iron product $1,491,696

tinuea to be cmod and the outlook for Steel Product, tons 15.229ximies to_oe good, ana tne outlook tor Va]ue o£ steel product $ 304,589
business in 1904 is fair, clouded how- Workmen employed, number... 622
ever in the opinion of furnace- Wages paid $ 283,928

men, by the prospect of severer com- In the following table is given a bird's-

petition from outside sources, principal- eye view of the ironmaking business of

ly the United States, where conditions Ontario since its revival in 1S96 :

Production Iron and Steel 1896 to 1903

Schedule. 1896 1898

re smelted . .tons.

Foreign " . .. "

Limestone flux "

Coke •

Charcoal bush
Pig iron tons.

Value pig iron
toll-.

Value

15,270 2,770 20,968 24,494 22,887
34,722 56,555 85,542 77,805

: ''.ITS 13,799 25,301 24,927

30,348 27,810 50,407 74,403 59,345

955,437
28,302 24,011 18,253 64.749

288,128
2,819
16,380

109,109
94,079

51.452

113,119 111.390

116.370 112,687

1. Tni. To:; L.683.05]

1 1.171 68,802

347,280 1,610,03]

18,092

103.187

19, 126

96,540

R7.004

1,491,696
L5.229

304,580
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Under the provisions of the Mines Act
iron ore raised in Ontario and smelted
into pig iron in the Province is entitled

to be paid out of the Iron Mining Fund
a bounty equal to $1 per ton of the
metallic product of the ore, provided
the amount called for does not exceed

$25,000 in any one year. Where the
claims on a basis of $1.00 per, ton arel

in excess of this sum, the rate is re-

duced proportionately. The amount
earned and paid out of this fund for the
bounty year ending 31st October 1903

was $25,000. Tne details are as fol-

lows :

Name.

Tons

Ont.

ore

smelted.

Tuns

Pig

iron

produced.

i

3

Hamilton Steel and
Iron Cov

Canada Iron Furnace
Coy

30,959 10,631 15,572 40

1.9,160 10,068 9,427 60

Total 50,119 26,699 $25,000 00

The quantity of ore eligible for bounty
yielding more than 25,000 tons of pig

iron, the rate per ton was lowered to

$0,936. There has been paid out of the
Iron Mining Fund up to the present
time the sum of $109,741.01, as fol-

lows :

Bounty on Iron Ore 1896 to 1903

Pig iron produel
( int. ore.

tons.

Bounty paid.

1896 4,000.00 1,000 00

1897 2,603.95 2,603 95

1B98 8,647.19 8,647 19

1899 12,752.07 12,752 07

1900 6,737.80 6,737 80

1901 55;214.00 25,001

1902 53,868.22 25, '

1903 26,699.28 25,000 00

Total 8109,741 ol

The sum originally appropriated by
the Legislature for the purposes of the

Fund was $125,000, and by the terms

of the Act it passes out of existence by
effluxion of time on 1st January, 1906.

The payments which have now been
made leave a balance in the Fund of

a little over $15,000, and the prospects

are that the amount so remaining will

be fully absorbed by the claims made
during the current bounty year which
ends 31st October 1904.

Lead

A generation ago the Frontenac lead
mine in the township of Loughborough
was opened up, and a small smelting
plant was erected in the city of Kings-
ton for treating the ore. The works
were put up in 1879, and ran intermit-
tently until 1881 or 1882. Since that
time no pig lead has been produced in

the Province until 1903, although more
or less galena has been raised at sev-

eral points, including the Victoria mine
at Echo lake, and the Katherine mine
in Hastings county. Last year the On-
tario Mining and Smelting Company, a
concern organized in the United States,

with an authorized capital of $300,000,
purchased the old Hollandia mine near
iJannockburn, in the county of Hastings,
cleaned out and extended the workings,
and constructed a small furnace for re-

ducing the ore. The runs so far have
been mainly experimental, the quantity
produced up to the close of the year
being about 25 tons, having a value
of $1,500.

Molybdenite

Some 85 tons of molybdenite ore was
taken from a deposit on the east half

of lot 5 in the fourteenth concession of

the township of Sheffield in the county
of Addington, and shipped to the Unit-
ed States and elsewhere. There were
raised from the opening some 500 or 600
tons of rock carrying pyrite and pyr-

rhotite, with an average of perhaps
4 per cent, molybdenite, from which
the quantity shipped was culled. Mr.
A. M. Chisholm -of Kingston had charge
of the operations.

Zinc

Two zinc deposits were worked during

the year, the Olden mine in the town-
ship of that name, operated by Messrs.

J. Kichardson and Sons of Kingston.

and another in the township of Dorion,

in the Port Arthur district, where the

Dorion Mining Syndicate carried on de-

velopment work and took out a con-

siderable quantity of zinc-lead ore during

the process.

Actinolite

For many years the mineral known
05 actinolite lias been mined near

Actinolite (formerly Bridgewater),

Hastings county, in which neighbor-

hood it occutb in considerable quan-

tity. It is ground without destroy-

ing the fibre and is then used in the

manufacture of tire-proof rooting ma-
terial, paint, etc. It may also be em-

ployed as a "filler" along with the mora
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easily worked and silky asbestos of
Quebec in making steam-pipe covering,
packing material and such like articles.

-Mr. Joseph James of Actinolite, was the
principal producer last year. As mined,
the crude actinolite is valued at $3.00
per ton, and after being ground, at
$5.00 per ton. It is for the most part
exported to the United States in the
latter condition.

Graphite
Three graphite mines last year pro-

duced 4,400 tons of crude graphite in all,

valued at $20,636. These were the
Black Donald mine, in the township of
.Brougham, owned by the Ontario
Graphite Company, the McConnell mine,
near Oliver's Terry, on the Pddeau canal,
the property of Mr. Rinaldo McCon-
nell of Ottawa, and the Allanhurst mine
in the township of Denbigh, owned by
.Mr. J. G. Allan. There are plants for
treating or refining the ore at the Black
Donald mine, and was also at Port Elms-
ley for the material taken from the
McConnell mine. There were produced
at these plants 3S0 tons of refined graph-
ite worth $21,000, and 575 tons of the
material were shipped for use in the
crude state, including the output of the
Allanhurst property. Operations at the
Black Donald have been interfered with
by the unfortunate circumstance that
in following the lead under the bed of

V\ hitetish lake, the bottom of the lake
was pierced, admitting the water into
the workings, and compelling the work-
men to make a hasty retreat.

Mica
There was produced from the mica

mines of Ontario in 1903, according to
returns made to the Bureau of Mines,
948 tons of mica, worth $102,205. A de-

cided change has come over the business
of mica mining in this Province. For-
merly a large number of small open-
ings, hardly to be designated "mines,''

were spasmodically worked by their
owners, mostly the farmers on whose
lands they were situated, during their
spare time, or when a rise in prices

made it an object to bring mica to the
market. Recently, modern business
.methods have been applied to the pro-
duction of mica, and the number of
properties worked has become much
smaller, while at the same time opera-
tions have been on a larger scale and
more steadily carried on. The output
of last year was practically all from
three mines, two of them, the 'Lacey
and the Hanlan, owned by the. General
Electric Company, and the third, the
Bob's lake, by Messrs. Kent Bros., of

Kingston. -Mr. J. W. Trousdale of Syd-

enham, Mr. L. J. Gemmell of Perth, and
Messrs. J. Richardson & Sons of Kings-
ton, also produced smaller quantities,
from the McClatchey, Donnelly and
Jrreeman mines respectively.

The practice is now generally adopted
of simply •'rough-cobbing" the mica at
the mine as it comes from the pits, and
forwarding the product thus obtained to
the trimming works, where it is graded,
split and cut into marketable sizes and
forms. The figures given above as to
quantity and value of product rep-
resent the "rough-cobbed" mica, and
not the output of the trimming works,
which employ in the aggregate a large

amount of labor.

Ontario and Quebec are perhaps the
leading sources of mica supply on the
continent, and furnish a very large

share of the mica used in the raanu-.

facture of electrical apparatus. The va-

riety yielded by both Provinces is al-

most entirely phlogopite or '"amber"
mica, the flexibility and resistance of

which to the passage of the electric

current render it most suitable for this

purpose. It is exported principally to
the United States, but, as is shown by
the table given below, quantities have of

late years also gone to Great Britain,

whose supplies in the past have been
drawn mainly from India. Muscovite or
white mica also occurs in both Prov-
inces, but it is usually stiffer in quality,

and less amenable to the bending and
shaping required in making the insulat-

ing parts of electrical machinery.

The disproportion which formerly ex-

isted between the value of the larger

sizes of mica and the smaller sizes has
to some extent been done away by the
increasing manufacture of "micanite,"
in which pieces of mica of all shapes
and sizes are built up by means of a
shellac cement into any dimension and
thickness required. These boards can
be cut, planed and shaped with ease, and
are almost, if not quite, as efficient in

their insulating properties as the mica
itself. In making '"micanite," the qual-

ity, not the size, of the piece is the im-

portant consideration, and fragments
clown to 1 inch by 2 inches in area,

which were formerly relegated to the

scrap heap, are now made use of in this

way.

The producing mica mines of Ontario
are situated in the counties of Lanark
and Prontenac, in eastern Ontario, but
mica of what appears to be marketable
quality has also been found in the dis-

tricts of Nipissing ami Parry Sound.

Exports of mica from Canada for the

last three fiscal years were as follows,

ll all came from the mines of Ontario
and Quebec :
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Exports of Mica

Year.

t
1903

.

1902.
1903.

To i nited States. To Great Britain.

lb. S

121,310
186,400

183,193

11).

761,991

868,645
729, 189

211,833 26,959

L15.388 53,001

658,081 143,736

Talc
The quantity of talc raised in the

Province last year was i>20 tons worth
$2,625. It was produced from two de-

posits, near Madoc and Gananoque re-

spectively. These are of diverse char-

acter, the output of the Madoc mine,

w iiich was operated by Mr. C. Hender-
son of that place being exported chiefly

to .Newark, New Jersey, where it is

used in the manufacture of a popular
cosmetic, or "face powder." It is also

employed in making the so-called "foot

elm" in Batavia, N. Y., and Bowman-
ville, Out. The product of the Gan-
anoque deposit, worked by Mr. George
Jackson, is more fibrous in its nature,

and is employed in the manufacture of

fireproof roofing at works in Montreal.

lime-making, the still older rock
Archaean age which characterize the
northern districts are frequently called
into use. As brick and stone are heavy
artijleo, which cannot be transported
from place to place without large ex-

pense for freight charges, this wide
distribution of clay and stone is a for-

tunate circumstance, in that it bring3
within reach of the majority of peo-
ple the possibility of obtaining substan-
tial dwelling-houses and other buildings
at a minimum of cost. In a northern
climate like that of Canada this is no
mean advantage, and contributes not a
little to the general comfort and wel-
fare.

The production of building materials,
including in this term brick, both com-
mon and pressed, as well as terra cotta,

lime and stone, but excluding cement,
was in the aggregate about on the same
level as in 1902, although the output of

lime and stone was somewhat les> and
the output of brick somewhat greater
than in that year. The figures for the
last five years are given in the follow-

ing table, from which it will be

that there has been a considerable ex-

pansion in the output during the period
covered :

Building Materials J £99 to 1903

Material.

Building and crushed stone 667,532
Lime
Common brick 'Jl,313,750

Pressed brick and terra cotta 105,000

Tuals 2,621,282

650,342 1,020 845,000

544,000 r.17.000 520,000

1,379,59 i 1.411.0U 1 1.561.700

114,419 104,394 144,371 218,550

2,688,351 3,034,854 3,192,371 3,145,250

There is a demand for a variety of talc

suitable for making the burner-tips used
for acetylene gas. It must be of a spe-

dally compact character.

Building Materials

'J here is no lack of building material
in Ontario. In the southern portion of

the Province where brick, stone ami
lime are mainly in demand, not only
the surface clays but the indurated
shales of certain of the Silurian series

afford inexhaustible supplies of raw ma-
terial for i he brickmaker, while for

lime, limestone and sandstone, both the
Silurian and Devonian rocks can be

drawn upon in innumerable localities and
at various points in the geological scale.

For heavy construction work, such as

railway building, and to some extent for

Stone

Most of the stone quarried for build-

ing and construction purposes is lime-

stone, the quantity of sandstone, or

other kinds of rocks, such as granite,

trap. etc.. being comparatively small.

In the figures for --tone i> concluded the
production of crushed stone or rubble

used mainly in the construction of road

foundations and concrete masonry, and
also as limestone tlux in blast fur-

naces.

For substantial and permanent struc-

tures, stone i- often preferred, and seems
likely to retain its hold, particularly
where a quarry product has proved its

durability by the lapse of years. Some
of the limestone quarries which have
been in operation a long time are now
able to point to specimens of their pro-
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duct which have withstood the disin-

tegrating effects of exposure to the
weather for upwards of half a century.
The Queenston Quarry Company, St.

Davids, state that Queenston stone
was used in the abutments on the
Canadian side of the old bridge built

across the Niagara river at that point

57 years ago. Four years ago, when the
present bridge was built, the engineer

took down the old abutments and used
the stone in the new work, since it was
still practically as good as freshly-

quarried material, being without checks

or defects of any kind.

The ma-nifoll usefulness of a good lime-

stone is illustrated by the product of the
Longford Quarry Company's quarries at
Longford Mills. Blocks of first-class

quality can be turned out in almost any
size with natural face on top and bot-

tom, which are used in the foundation
of heavy walls and chimneys, also as

course stone in buildings, and for bridge

work. In the form of rubble it is ship-

ped in large quantities, and as cut and
dressed stone it is in demand for win-

dow sills, door steps, etc. In addition,

it is used as flux for smelting iron ores,

and for burning into lime.

Where smallness of cost is a prime
requisite, however, and because of

greater ease in handling, cement is prov-

ing a formidable competitor to stone for

uses in which the latter was for long
employed almost exclusively. Quarry-
men look askance at the new material

which is replacing their product in

bridge work, foundations and construc-

tion work of various kinds, contending
that it will prove less durable, and
more liable to destruction by frost when
exposed to the action of water. Time
only will show whether these imputa-

tions are warranted, but in the mean-
time there is little doubt that cement
for many uses is pressing hard upon
stone.

The same process is observable in the

quarrying of stone as in many other

branches of the mineral industry in On-
tario. The small quarry, worked by the

farmer and his boys in a desultory way,
and only when there are orders to fill,

still survives, and probably will con-

tinue to do so for a long time to come
in districts out of the freight-charge

range of larger works, but year by year

more and more of these small quarries

arc going out of business, their owners

finding it not worth while to continue

in operation, when their output cannot

compete on equal terms with that of

more systematically worked concerns,

or when they can employ their labor

more advantageously in some other field.

Ltme

The quantity of lime turned out by
the kilns of the Province was appar-
ently about the same as in 1902.

There is more or less difficulty in pro-
curing accurate statistics regarding the
production of lime, since much of the
output is from small kilns, worked spas-

modically, whose owners are for the
most part engaged in other business,

and do not keep accurate records of

their production. But in lime, even
more than in stone, the day of the small
plant is passing away. The rise in the
cost of labor, and still more, the growing
scarcity and increased cost of wood for

fuel, has shorn the small "set"' kilns of
the chief advantages they formerly en-

joyed, and the principal one remaining,

namely, lower transportation charges to
their markets, does not count for so
much in an article like lime as in heavy
materials such as stone and brick.

Probably the small kiln can still in

many instances undersell the larger one,

so long as it has lime on hand, but the

large stocks and regular supplies which
building operations in the cities and
towns require can only be procured from
works operating constantly, and on a
large scale. Consequently, the number
of small kilns is decreasing, and the
business is more and more coming under
the control of the larger, more centrally

situated, and more systematically oper-

ated plants, which, moreover, being less

numerous, are more amenable to the-

modern methods of eliminating unneces-

sary competition. The larger draw kilns.

too, are more economical of fuel and
less wasteful of product than the

smaller plant of the "set" or "pot"

type.

The demand for lime during the sea-

son of 1903 was good, and the outlook

for 1904 is regarded as promising. Ow-
ing to the advance in the price of fuel

and the cost of labor, operating ex-

penses are much higher than a few years

ago. perhaps 20 or 25 per cent, higher.

The average price of lime has gone up
nearly in proportion, being 15.3 cents

per bushel last year, as compared with

14.3 cents in 1902, and 13.4 cents in

1901. The competition of cement is

being felt to some extent, though this

is partially offset by the greater use

of lime in industrial works, as dis-

tinguished from building purposes.

Toronto offers a large market for lime

on account of the extensive building

operations which have been goincr on

there for two or three years, and which
seem likely to continue for some time

to come. Kilns at Limehouse, Acton,
Kockwood, Flora, Fergus, Hespeler, St.

Mary's, Beachville, Gait. Milton, Kelso,
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and many other of the numerous places

where suitable limestone outcrops with-

in convenient distance supply this mar-
ket, and other cities and towns in older

Ontario have as a rule equally easy

access to lime supplies. The analysis

of a lime made at Milton, and sold largelv

in the Toronto market is: Lime 60.08,

magnesia 35.67, silica .20, oxide of iron

1.34, carbon dioxide 2.71. The
northern portion of Ontario, as for

instance, the towns and settlements
along the main line of the Canadian
Pacific Railway as far west as Fort
William, is to a considerable extent
supplied with lime from the kilns of
Kentrew, Lanark and other counties in

eastern Ontario, which also send their

product to Valleyfield, Lachute and
elsewhere in the Province of Quebec.

Brick

The brickmaking industry of the
Province is an extensive one. Abund-
ance of clay has led to a large produc-
tion and free use of brick for building
purposes, and in almost all the cities and
larger places of the Province—with the
exception of a few towns which, like

Ouelph, are situated in districts

where building stone is abundant and
good—brick is the prepondering ma-
terial. A taste for brick has thus been
fostered, and the substantial appearance
of such cities as Toronto and Hamilton
is in decided contrast to the flimsiness

of many frame-built American towns.
The number of common brick made last

year was 230 millions as compared with
220 millions in 1902, the value being

$1,561,700 as against $1,411,000. The
higher cost of labor and fuel and the

active demand for brick brought about
an increase in the average price per

thousand from $6.41 in 1902 to $6.78 in

1903. There are decided differences in

the price of brick in various parts of

the Province, the higher costs prevail-

ing in the cities and the lower values in

the country districts. For instance, in

Toronto prices ranged from $7.00 to

$8.00 per thousand, while in Casselman,
in the county of Russell, at the east-

ern end of the Province, the price was
$5.00, and at Sandwich, in the western
end, it was $6.00 per thousand. At
Waterloo, in the central part of the

southwestern peninsula, the cost aver-

aged $6.50 per thousand, and at Lind-

say, in the mid-east section, it was the
same. Housebuilders in northwestern
Ontario had to pay higher prices, as at
Fort William, where bricks were worth
$9.50 per thousand, 20 per cent, more
than in 1902. The demand for brick,

as for other building materials, would
have been greater throughout the Prov-
ince generally, and the price been less,

as much building has been postponed in

the hope that lower prices will be re-

stored.

Pressed brick is made at Toronto,
-Milton, Brampton and Beamsville. De-
mand and prices were about on a par
with those of 1902.

Other Clay Products

Drain tile is made in many brick-

yards, especially in the southwestern
portion of the Province, where there is

much low-lying land, and where it is of

prime importance to farmers to rid then
lands quickly of the surplus rainfall.

The value of the tile made last year
was $227,000. an increase of $28 000 over
1902.

Paving brick has not met with that
degree of general acceptance as material
for street pavements, which was looked,
for when it was first introduced. Nev-
ertheless, it continues to be in some
demand in Toronto, where every year
more or less brick pavement is laid

down. The paving or vitrified brick

made last year numbered 3.788,800'

worth $45,288, an average of $11.95 per
thousand. The principal makers of pav-
ing brick are the Ontario Paving Brick
Company, Limited, of Toronto Junction.
The manufacture of sewer pipe is

expanding, the value of the product of

1903 being $199,971. as compared with
$191,965 in 1902, $147,948 in 1901. and
$130,635 in 1900. The makers of clay

sewer pipe are the Hamilton and Tor-
onto Sewer Pipe Company of Hamilton.
and the Ontario Sewer Pipe Company
of Mimico. A small quantity of sewer
and culvert pipe is also made from
cement.

The following table gives the sta-

tistics of production of tile drain, pav-

ing brick, sewer pipe and pottery for

the last five years :

Product.

Drain tile 240,246

Paving brick 12,550

Sew er pipe 138,356

Potterv li'i.tiHi

209,738

157,449

L901

231,374
37 000
147,948
193.950

1902
-

19 '•

I

1W.000 227,000
42,000 J5.288

191,965 I

171,315 160,000
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The output of the potteries of Ontario
in 1903 had a value of $160,000, as

against $171,315 in 1902. The principal

products from local clays are flower

pots, jardinieres, hanging baskets and
other common articles of earthenware.

Higher-priced goods or stoneware, such

as butter pots, churns, pitchers, filters,

etc.. are made from imported clay by
firms in Brantford and Belleville.

Portland Cement

In the Report of the Bureau of Mines

for last year (4), some account was
given of the origin and development of

the Portland cement industry, and of

the rapid increase both in consumption

and production since the business was
established in the Province in 1891. The
expansion in the manufacture of On-

tario cement has been remarkable, each

year, with a single exception (1894),

showing a decided increase over the

previous one. The rate of growth dur-

ing the last five years, taking the num-

ber of barrels as a basis, has been as

follows : 1S99 over 1898. 45 per cent.,

1900 over 1S99, 38 per cent., 1901 over

1900. 14 per cent., 1902 over 1901. 49

per cent., 1903 over 1902, 33 per cent.

For construction purposes cement is

constantly encroaching upon the domain

of stone, lime, wood, and even iron and

steel, and there is every indication that

its use will continue to multiply and
extend. Well made and well manipulat-

ed cement will withstand exposure to

the weather for hundreds, even thous-

ands of years, as the excel-

lent I v preserved remains of an-

cient J toman buildings attest, and

each recurring conflagration in modern
cities shows that while limestone, gran-

ite and sandstone will disintegrate and

crumble under the influence of intense

Heat, and steel-frames warp and de-

stroy the structures which they sup

port, such inert and homogenous ma-
nual- as brick and cement will pass

through the ordeal comparatively unin-

jured. The development of the country,

especially by means of the great trans-

continental and other railways in

progress or projected, as well as the im-

provements constantly going on in roads

ami pavements, together with the grow-

ing employment of cement for building

and other purposes, will undoubtedly

sustain and increase the demand. Up
to the present time the price has been

fairly well kept up, but the tendency

appears now to be to a lower level. The
following table shows the price per bar-

rel of Portland cement at the place of

(4) 12th Rep. Bur. Mines, pp. 559 el seq.

production since the beginning of the
manufacture in the Province :

1891 $2.50
1892 2.34
1893 2.00
1894 2.00
1895 1.94
1896 1.77
1S97 1.75
1898 1.97
1899 1.99
1900 1.94
1901 1.60
1902 1.75
1903 1.70

The demand for cement at Ontario
factories was good early in 1903, and
prices were higher than in 1902, but at
the close of the season the demand was
fully met at prices about 20 per cent.
Jess than those of a year before. The
cause of the reduction was the large im-
portations, chiefly from the United
.States, where manufacturers have the
advantage of cheaper plants and cheaper
coal, the latter being a leading element
of cost. The total production of On-
tario, practically the only Province in

the Dominion where cement is made,
was last year 695,200 barrels, valued at

$1,182,799; while the imports into Can-
ada for the fiscal year ending 30th June
1903 were 2,572,088 cwt., or the equiva-
lent of 734,882 barrels of 350 pounds
each, valued at $1,172,067, including
duty. These imports were from the
following countries :

Cwt. Value. Duty.
Great Britain. 701,775 $185,751 $ 45,993.02
Belgium 840.761 261,618 101,781.50
Germany 362,844 129, 633 39,731.04
Holland 3,750 1,085 468 75
Japan 53,788 17.485 6.723 5=»

United States.. 609,170 305.491 76,306.22

Total ... 2,572,088 $901,063 $271,004 03

For the seven months ending 31st
January 1904 the imports of cement
have amounted to 1,075.742 cwt. or
478.783 barrels, of which 555,896 cwt.
came from the United States. 444,420
cwt. from Belgium. 321.519 cwt.
from Great Britain, and 353.907 cwt.
from other countries.

In view of the increasing importa-
tions of cement and the number of new
plants under construction and likely to
place their product on the market at

an early date, the prospect before the
cement industry is not free from uncer-
tainty, since the capacity of the pres-
ent plants if fully exercised, would seem
to be nearly, if not quite, sufficient to
lill the demand. Indeed, those inter-

ested in the companies now at work are
not slow to express their belief that
any increase in productive power is not
warranted, and that there will shortly
be an era of over-production in Ontario
with attendant curtailment or extinc-

tion of profits. The duty on cement is
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12 1/, cents per 100 pounds, but even this

substantia] barrier is not, it is claimed,

sufficient to prevent extensive "dump-
ing" by U. S. manufacturers in the

Canadian market.

There were nine factories producing
Portland cement in Ontario last year.

These were the plants of the Lakefield

.Portland Cement Company, Lakefield,

the Owen .Sound Portland Cement Com-
pany, the Imperial Cement Company,
the Sun Portland Cement Company, and
the Grey and Bruce Cement Company,
all of Owen Sound, the Hanover Port-

land Cement Company, Hanover, the

National Portland Cement ( pmpany,
Durham, and the works of the Can-
adian Portland Cement Company at

Marlbs\nk and Strathcona.

New Cement Plants

Pour other plants are in process of

•construction, namely, those owned by
the Belleville Portland Cement Com-
pany, Belleville, the Karen Lake Port-
land Cement Company, Raven Lake, the
"Colonial Portland Cement Company of

Wiarton, and the Ontario Portland
Cement Company of Brantford.

Of these the Belleville Company, whose
works are situated on the Bay of

Omnte, within four miles of the city of

Belleville, have completed the railway
connecting the plant with the Grand
Trunk, a spur of 3*4 miles long. They
have also built their machine shop and
storehouse, two structures 40 by 80
feet, with steel roof trusses and walls

of stone. The machine shop has been
equipped with tools and power. Founda-
tions for the rotary kilns have been
laid, and a coal dock is being built and
coal unloading apparatus installed. The
buildings of the factory proper are to

be of steel, and are under contract to

be finished by 1st July. They will be
tit ted witli machinery of the latest de-

sign, and the company expects to be in

a position to produce cement at low

cost, claiming as exceptional advantages
cheap water-carried coal ami contigu-
ity to the works of the raw materials

—

limestone and clay. This plant will dif-

fer from all the other factories now
making cement in the Province in that
instead of marl it will use limestone,
large quantities of which of suitable

composition are situated on the prop-
erty.

The Raven Lake Company are com-
pleting their plant, and expect to be
manufacturing cement in April, 1904.

The buildings lie immediately between
Haven Lake (354 acres in extent) and
the Grand Trunk railway, about 1 1-4

miles from Victoria Road station.

They are so situated as to permit of

2 M.

taking in the marl automatically and
loading the cement direct from the fac-

tory into the car. Marl will be dredged
from the lake bottom and deposited on
a scow, whence it will be conveyed to
large storage tanks in the factory by
means of compressed air. The capacity of
the works will be from 600 to SOU bar-
rels per day. A full line of cement'
machinery of the best American make
is being installed, and the process so
far as possible will be automatic
throughout. Power will be supplied
from Elliott's Falls, 13 miles distant,
where hydraulic machinery for the de-
velopment of 1,000 horse power has been
put in place.

The works of the Colonial Portland
Cement Company are situated on part
of lot 3, Jones range, Keppel township,
the property having a frontage of" 20
chains on Colpoy's bay, where a wharf
is being constructed 800 feet in length.
The following buildings have beeu erect-

ed: kiln building, 150 by 300 feet, en-

gine house 50 by 120 feet, boiler house
45 by 105 feet, all with steel walls and
concrete walls. The dry grinding build-

ing 52 by 106 feet, machine shop 40 by
128 feet, and blacksmith shop 24 by 30

feet are of frame, with metallic siding.

The coal grinding building 40 by 120
feet, and stock house 75 by 300 feet,

when erected, will be of the same ma-
terial as the kiln building. A large

portion of the machinery for the kiln

building is in place, and the company
expects to be turning out cement some
time during the present year ( 1904 »

.

The plant is connected with the Grand
Trunk railway at Wiarton by a switch

over 7,000 feet long, and will have a

capacity of 1,000 barrels per day. with
building room to increase to 1,500 or

2,000 barrels per day.

The factory erected by the Ontario
Portland Cement Company is at Blue
lake, near Brantford. and will have a

capacity of 500 barrels per day. It has
been completed and will go- into opera-

tion during the present spring.

Natural Rock Cement

The output of natural rock cement in

1903 was in excess of that for 1902 by
12.249 barrels and $18,524 in value. The
demand for this variety of cement.

Which is cheaper than Portland cement
and is used mainly in the foundation-

and lower stories of farm barns, silos,

etc., was good throughout the year.

The average selling price at the factories

remained at the same figure as in 1902.

namely, 77 cents pier barrel, which was
11 cents in excess of the price during

1901. Portland cement appears to be

preferred for large and important con-
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struction works because of its greater

regularity of composition, but for many
minor uses, such as those mentioned
above, natural rock cement is a perfect-

ly satisfactory article, and can be ob-

tained for much less money. When the

price of Portland cement is high, the

natural rock article is in better demand
and goes up in price, and when Portland
cement falls in value, the price of nat-

ural rock decreases.

The manufacturers of natural rock

cement are Estate of John Battle, TIiot-

old, Isaac Usher, Queenston, Toronto
Lime Company, Limehouse, and F. YV.

Sjchwendiman, Hamilton.

Following are statistics of Portland
and natural rock cement since 1891,

when production of the former began
in Ontario :

$32,580, as compared with the output for

1902.

Calcium Carbide

The VVillson Carbide Works Company
of St. Catharines, and the Ottawa Car-
bide Company, of Ottawa, produced to-

gether 2,507 tons of calcium carbide in

1903, worth $144,000, as compared with
1,402 tons worth $89,420 in 1902. The
demand was good during the year, and
the prospects for business in 1904 are
very favorable. The product finds a
market exclusively in Canada, and is-

used almost entirely in the generation
of acetylene gas for lighting purposes^
and to a small extent only for heating
and cooking. The employment of
acetylene gas is extending, especially in

Production of Cement 1891 to 1903

Natural Rock. Portland. Total

Year.
bbl. value. bbl. value.

8

bbl. value.

8

1891 46,178
54,155
74.353
55,323
55,219

60.705
84,670
91,52S
139,487

125,428
138.628

77,300
89,549

39,419
38,580

63,667
is. 771

15,145

44,100
76,123
74,222

117,039

99,994
107,625
50,795
69,319

2,033

20,247
31,924

30,580
58,699
77.760

96,825
153.318
222,550

306,726
350,660
522,899
695.260

5,082
47,417
t;::.Nis

61,060
114,332
138,230
170.302
302.096

144,227

598,021

563,255
916,221

1,182,799

48,211
74,402

llit',,277

85,903
113,318

138,465
181.495

244,876
362.037
432,154

489,288
609,199

784,809

44.501

1892 85,997

1893 127.415

1894. .
109,834

1895. .
. 159,477

1896.. 182,330

1897 246.425

1898
1899

376.318
561,266

1900.. ..... cos. in:,

1901 . . 670,880

]902 967.016

1903 . . 1,522,118

Arsenic

The Canadian Goldfields Limited
ceased in March 1902 to operate their

gold recovering plant at the Delo&o
mine, Hastings county, from which all

the arsenic hitherto obtained in Ontario

Year.
Tons. Value.

S

1899
1900

57
303
695
Mill

257

1,842

22 725
1901 41,677
1902 18,000
1903- 15,420

has been produced, but continued to

work the residues and tailing heaps for

arsenic during part of 1903. The quan-
tity of white arsenic produced was 257

tons, valued at $15,420, a reduction in

quantity of 543 tons and in value of

small towns and villages, where a plant
lor the manufacture of ordinary illumin-

ating gas would be too expensive. A.

slight departure in the method of in-

stallation has been adopted within fchc

last two years, in that a central plant
is now being pufe in capable of generat-
ing the total quantity of acetylene re-

quired, the gas being convoyed through
pipes to consumers, who pay for it by
meter measurement, as in the case of

coal gas. By this means the difficulties

occasioned by individual generators,
many of them not properly cared for,

are avoided. That under certain cir-

cumstances and with defective or n< -

nlccted apparatus, there are dangers con-

nected with the use of acetylene, is suf-

hciently attested by several explosions

during the past year, one of them, at

Kidgetown, being attended with loss of

life and severe injuries.

Following are the statistics of the
calcium carbide industry for the last

live vea'i :
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Calcium Carbide 1899 to 1903

Schedule.

Carbide produced tuns.

Value of product $
Workmen employed No.
Wages [uiiil S

ls'.t'j

1,064

74,680
is

23,828

Corundum
There was a small gain in the pro-

duction of corundum in 1903, in com-
parison with 1902, the total output being

1,119 tons, valued at $87,(300, of which
849 tons was grain corundum, and 270
tons rough-cohbed. The operating con-

cerns were the Canada Corundum Com-
pany, whose works are at Craigmont
in the township of Raglan, Renfrew
county, and the Ontario Corundum Com-
pany, working a deposit at New Car-
low, Carlow township, in the county of

Hastings. The former of these was the

brsi to engage in the industry, and
under special arrangements with the
Government of the Province, erected a
null for the production of grain cor-

undum and was given control of a con-

siderable area of corundum-bearing
lands. Having worked out the prob-

lem of concentrating corundum and sep-

arating it from the feldspar in which it

is chiefly found, as well as the accom-
panying impurities such as hornblende
and magnetite, the company last year
put up a much larger, pla«t a short

distance from their old one, which is

now completed and running, with a ca-

pacity of treating 300 tons of corundum
rock per day.

An Ore of Aluminium

One of the conditions of the Can-
ada Corundum Company's agreement
with the Government was that experi-

ments should be undertaken with the
view of producing aluminium and other
useful substances from corundum and
torundum-bearing rock. The percent-

age of aluminium in corundum is much
greater than in bauxite, from which the

metal is now chiefly obtained, and it

Was thought that if a practicable pro-

cess could be devised for obtaining
aluminium from corundum, the useful-

ness of the Ontario deposits would be

greatly extended, sinee the leading, if

not the only, purpose for which the min-
eral is at present employed is as an
abrasive. The company has necessarily

been obliged so far to confine its atten-

tion principally to ascertaining the best

methods of treating corundum for the

uses to which it is ordinarily put.

which has been a task siiftieiently

troublesome, since the ground which had
to be covered was practically new. With
regard to the experiments for producing
aluminium from corundum, Mr. B. A. C.
Craig, president of the Canada Corun-
dum Company, writes under date of
12th February 1904 as follows:

''When the Canada Corundum Com-
pany was Hist formed the writer had
one of the stall' of Columbia University
conduct preliminary experiments in this
matter. Pure corundum, as you know,
is composed in almost equal parts of
the metal aluminium and the element
oxygen. The affinity between them is

very strong, and the problem before the
experimenter is to break down this af-

finity and drive off the oxygen. A cer-

tain degree of success was met with in

this, but was far from being success of
a practical kind.

"In producing aluminium it has been
found that the presence of less than 1

per cent, of iron or less than 1 per
cent, of silica will destroy the value of

the aluminium, making it brittle, and
therefore worthless. We were there-
fore confronted with the preliminary
problem of getting our corundum abso-
lutely pure.

"In ordinary concentration, 70 to

80 per cent, purity is all that is re-

quired. Using the latest type of con-
centrating tables, we found that we
could achieve a purity of from 95
to 98 per cent. In fact this purity
is required if our material is to be

made into vitrified wheels. We found,
however, that it was difficult and ex-

pensive, if not impossible to go much
beyond this. In the case of corundum
its specific gravity is only about 1.4

greater than that of its gangue. An-
other obstacle is found in the fact that
even when the rock containing the cor-

undum is crushed comparatively fine,

the rock does not completely break-

away, and grains are often found that
are composed partly of feldspar a»d
partly of corundum. If the corundum
predominates, the particle of feldspar

will often be taken over into the cor-

undum. In addition to this, magnetite,
iron py

rrites and copper pyrites are

found to be disseminated throughout the,

rock. The specific gravity of a grain

that is composed partly of feldspar and
partly of one of these minerals is often
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almost exactly the sime as the specific

gravity of corundum, and therefore
comes down with the corundum.

•"Another obstacle in producing a 99

or a 99.5 per cent, pure corundum is

the presence of hornblende which occurs

here and there in the corundum. It

is chietiy found in separate dikes, but
occasionally crystals of it are found in

the same rock with the corundum, its

specific gravity differs from the specific

gravity of corundum by less than one-

half of one per cent., and this is the
minimum difference necessary for separ-

ation by mechanical means. Mr. Over-
strom, inventor of the Overstrom table,

has lately conducted a number of ex-

periments for us, and considers that the

only method of separation is by cob-

bing.

"As it was impossible to get a per-

fectly pure corundum by mechanical
means, the experimenter suggested that

it would be necessary to leach out the

iron and silica from the corundum by
the same or by a method similar to

that employed in leaching out the same
materials from bauxite. But in baux-
ite both of these materials occur virtu-

ally as a powder, while in corundum
they occur as hard distinct grains,

and the leaching process would.

therefore be longer and more ex-

pensive. These together with the ad-
ditional obstae'e consisting of the great-

er cost of corundum than bauxtite,

caused us to temporarily abandon the

experiments. If you c:.n get absolutely
pure corundum by mechanical means,
the corundum might be the cheaper ore,

but if corundum has to be treated first

mechanically and then chemically there

is no doubt that bauxite is the cheap-
er.

"In separating our material on Over-
strom and Willley tables the crushed
material, as you know, stretches out in

a thin sheet, the heaviest materials be-

ing at the upper side and the lighter

tailings at the other, in treating our
ore we therefore get on the upper side,

iron and iron pyrites, then corundum,
then feldspar. The edges of those more
or less overlap, but it would seem to

the ordinary observer that the middle
of the corundum band would be almost
absolutely pure and that this could be

easily drawn off for the purpose of mak-
ing aluminium were it so desired. A] art
from the presence of grains of feldspar

and magnetite, or feldspar and pyrites,

etc., a practical difficulty presents itself.

It is found that the particles of iron,

corundum and feldspar all arrange them-
selves according to their size. On the

upper side of each band is found the
smallest grains (apart from slimes that

are so fine as to float off) and as you

go across each band the grains gradual-
ly become larger, the largest grains of

each material being at the lower edge.

Were you to draw off the middle part
of the corundum band you would draw
off most of the medium sizes, and as
these are the sizes that sell best for
abrasive purposes, you would soon find

yourself with a great accumulation of

unsalable material.

"Another practical difficulty is that if

there be any clogging of the screens,
spouts, etc., or any inconvenience in

the feed so that too heavy a feed comes
upon the tables, their work will not be
as perfect, and you would always be

in danger of getting more than a maxi-
mum of one-half of one per cent, of im-
purities.

"A new method has been suggested for

completely eliminating by a mechanical
means the impurities that remain after

ordinary concentration. The terms
magnetic and non-magnetic as ordinar-
ily used, are not scientincally speaking
correct. At one end of the magnetic
scale we have iron and at the other
bismuth. The latter nay be called zero.

All materials between these are more
or less susceptible.

"Taking advantage of this Mr. F. T.

(Snyder, metallurgical engineer, and Mr.
H. H. Waite, chief electrical engineer of

The Western Electric Company, have in-

vented a very powerful magnetic separ-
ator which separates many substances
not generally known to be magnetic,
ft differs, so far as 1 know, from all

other machines in that the material be-

ing treated passes through the line of

greatest magnetic density. By means
of this machine 1 understand that they
have been able to draw over such ma-
terials as zinc blende, and a number of

them are in successful operation in

Kansas, where they separate zinc blende
from the iron pyrites.

"For the purpose of testing this ma-
chine on our material, 1 recently made
a trip to Chicago. It successfully sep-

arated all the iron from the corundum,
and also muscovite mica, but when a
more intense current was put on for

the purpose of seeing whether it could
separate feldspar and hornblende from
corundum, the machine in some way got
out of balance. ;is it is termed, and the
experiments had to be temporarily
abandoned. During my visit there 1

was shown samples of a red hematite
that had been separated from their
sandstone gangue. The separation
seemed to be a clean one, although when,
tested with an ordinary powerful mag-
net, the hematite did not appear to be
at all magnetic.
"Apart from this machine, we know

of no possible method of mechanical
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separation. \\ e have by no means given

up the idea of experimenting, but until

some perfect method of separation of

corundum from all other minerals is

worked out. there is no use going fur-

ther.

"We have now installed a chemical
laboratory and have secured the ser-

vices of a Swedish chemist who has had
considerable experience in original re-

search work. It is our intention to

have linn continue experimenting, but
we think tiiat it would be better for

us to have him give his first attention
to other and different lines such as the

producing of aluminate of soda and al-

uminate of potash and other similar

minerals.

"The production of aluminium from
corundum is something that will tak n t

only money, but painstaking and long
continued research. There is no corun-
dum-bearing rock in the district .that

l- pure enough to enable one to use

the tailings in the manufacture of wa-
tery."

During the year the Ontario Corun-
dum Uompany which had be«»i simply
rough-cobbing their corundum rock and
shipping the richest portions to the
I nited States for t.r»atment, put up a
plant on the ground, and are now turn-

ing out a v«*~y good quality of grain
corundum

A thud organization, composed prin-

cipally of Buffalo capitalists, called

Corundum Refiners, Limited, has been
formed to engage in the production of

corundum, the deposits which it propos-

es to open being situated mainly in the
township of Kaglan, east of Craigmont.
Mr. P. Kirkegaard, formerly of the Del-

oro gold mine, is manager.

The subjoined figures show the pro-
gress of the corundum business since

the first production of 1900:—

Schedule. 1900. 1901. 1902. 1903.

Corundum tons. 60 534 1,137 1,119
Vsdue of ] rodui '1 - 6,000 58,115 83,87] 87,600
w nrkinen No. lis 95 is,;

w ages paid . s 10,000 30,406 34,674 106,332

I he considerable amount of construc-
tion work done during 1903 accounts for

the apparent disproportion between the

sum paid out as wages and the value of

the corundum product in that year.

Feldspar

I lie potash feldspar which exists in

large deposits in the township of Bed-
ford and elsewhere ahum' the line of

the Kingston & Pembroke Railway, has

come into demand during the last three

or lour years for export to American
potteries, in which it is used for glaz-

ing tile, baths, enamelled ware, etc.

Lasl year the production was largely

in excess of thai, for 1902, being 15,29b'

tons, \ alued at $20,046. The chief pro-

ducers were the Kingston b'eldspar and
Mining Company, ol Kingston; the

Pennsylvania feldspar Company, \ er-

ona. and Charles .Jenkins of Petrolea.

At the beginning of the present season

the outlook for business was not en-

couraging, trad' being somewhat slack

in the New Jersey and Ohio potl

and there being severe competition from
American feldspar, which is nearer the

market and is consequently lower in

price.

The quantity and value of feldspar

produced in Ontario during the last

four years were a- follows:—
Tons. Value.

1900 4,000 ? 5,1

1901 5,100 6,375

1902 8,776 12.875

19U3 15,296 20.04S

Attempts have been made to intro-

duce Ontario feldspar into England, but

owing to the different methods of man-
ipulation in vogue there and to compe-

tition from Scandinavian and other

sources, they have so far not resulted

successfully.

Gypsum
The output of crude gypsum last year

was 4,520 tons, as against 1.917 tons in

1902. It comes from the deposits in

the valley of the Grand river, near

Paris, and is worked up into a variety

of products, such as wall plaster, ala-

bastine, etc., by the Alabastine Com-
pany of that place. A quantity is also

used by the imperial Plaster Company
of Toronto in the manufacture of wall

plaster, wood fibre, etc. The material

known as "wall plaster" is calcined gyp-

sum treated with an animal retarder,

and is highly commended for use

coating for walls in buildings, being

when set, harder and more durable

than ordinary plaster. Land plaster is

ground gypsum intended for use as a

fert lli/.cr.

Salt

There is no rock salx produced in

Ontario, the wells along the east shore

of lakes Huron and St. Clair yielding

a -tnmg brine which is evaporated by

artificial heat, leaving a product of

great purity. The salt beds are found

in the Onondaga formation, and were
tirsl discovered at Goderich about forty

years ago.
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The chief producer is the Canadian
Salt Company of Windsor, but other

plants in operation last year were those

of K. & J. Hansford, at Brussels, Sea-

forth, Stapleton and Goderich; Ontario

People's Salt and Soda Company, Kin-

cardine; Carter and Kittermaster,

Moore; Sarnia Salt Company. Sarnia;

and Crey, Young and Sparling Com-
pany, Wingham.
The production of salt in the Prov-

ince has remained nearly stationary dur-

ing the last five years, as will be seen

by the table given below :

in consequence there was great

local complaint against exporting

the gas to Detroit, the prin-

cipal place of consumption. Accordingly,

the Government of the Province by Or-

der-in-Council dated 26th October 1901

revoked the license of occupation which
authorized the exporting company to

use the bed of the Detroit river for the

purposes of its pipe line, and so brought

the export to an end. This step, how-
ever, did not have the effect of ma-
terially increasing or prolonging the

supply to Canadian consumers, and the

Production of Salt 1899 to 1903

Schedule. 1899 1931 1903

Salt produced tons.

Value of product I

Workmen employed No.
Wages paid 8

56,375
317.112

261
80.021

66,588
324,477

243
72.:.-

1

60,327

323,058
189

67,024

02.011

344,620
198

76,154

5S.274
3 97

21 is

87,995

Iron Pyrites

Two deposits of iron pyrites were
worked last year, the one producing
most largely being that operated by the

JNladoc Mining Company near Bannock-
burn. A smaller quantity was raised

at the Helen iron mine, Michipicoton.

The product is exported to the United
States, chiefly to Buffalo and Cleve-

land, and is used in the manufacture of

sulphuric acid.

A peculiar feature in connection with
the first-mentioned deposit is that it

appeared at the surface as a bed of bog
iron ore, and was vorked as such. On
sinking a short distance the bog ore waa
found to be succeeded by pyrite, strong-
ly suggesting that the upper layer was
due to alteration of the exposed por-

tion of the main body.

The production of iron pyrites during
the last three years has been as fol-

lows :

Tons. Value.
1901 7,000 $17. .nil I

1902 4,371 14.993

1903 7,469 21,693

Natural Gas

The value of the natural gas pro-

duced in the Province was somewhat
less than in 1902, being $196,535, as

against $199,238, though these figures

show a large reduction as compared with

1899, when the value of the product inn

rose to the maximum amount, namely,

$440,904.

Tor a number of years the Essex
county gas field yielded large quan-

tities of gas, but in 1900 and 1901 the

production fell olT very much, and

field is now practically abandoned, the
United Gas and Oil Company having
notified its customers in Windsor and
\\ alkerville that they would cease to
supply them after 1st April 1904. The
wells owned and operated by the cor-

porations of the towns of Leamington
and ixingsville are no longer adequate
for the wants of the inhabitants of

these places. Mr. W. A. Smith, town
clerk of Kingsville, writes under date of

8th February 1904: "The corporation
wells are practically exhausted, and are
not producing any gas sufficient to be
utilized. The yield has been noticeably
declining for over a year, the crisis

being reached last July, when the gas
supply suddenly" ceased. Since then a
Little gas has reached town and bean
utilized for domestic purposes, but now
it is gone, and we think for good.

There are no prospects for a future

supply.*'

The field in Welland has been work-
ed longer than the Eesex one, and
is still furnishing much gas. Pains are

taken to keep the wells free from
water, and new ones are constantly
being put down. The bulk of the gas
comes from the Medina formation, but
large wells are also found in the Clin-

ton. A pool in the neighborhood of

Dunnville is being exploited, and con-

siderable gas obtained for local use. Re-

cently, gas has been struck in the

.Medina formation at Brantford, and the

product is being utilized under a couple

of furnaces in the Cockshntt plough

works on the outskirts of that city.

Some seven or eight wells have been put

down, and gas obtained in several of

them, but the total quantity is not

great, and it is \ et uncertain whether



J903 Statistical Review 23

there is a large reservoir. The rock
pressure at first was 250 pounds, but has

declined to 50.

Kfturns show that there are 210 wells

producing gas in the Province, of which
157 are in the Welland field, and the
majority of the remainder in the vicin-

ity of Dunnville. Twenty producing
and twelve non-producing wells were put
down last year; there were 312 miles

of pipe used for conveying the gas to
consumers; the number of workmen was
138, and the amount of wages paid

$79,945.

Petroleum
Petroleum, of which the Lambton

county oil district remains the chief

source, is steadily declining in yield.

Compared with 1902, the production of

crude in 1903 was 1,545,254 Imperial
gallons less, and with 1901 4,793,162 Im-
perial gallons less. The progressive

shrinkage is plainly evident from a
glance at the statistics of production

ior the last ten years:

Year. Imp. gals.

iS94 34,912,300

L895 33,351,997

1890 27,380,588

189; 25,556,591

1898 20,9,78,977

1899 23,015,907

1990 23,381,783

1901 21,433,500

1902 18,185,592

1903 16,040,338

As compared with lS94,*the yield has

therefore fallen off over 52 per cent.,

yet the number of wells pumping oil in

the Petrolea and Oil Springs fields is

probably as great as it ever was. The
reduction has been brought about, not
by the sudden cessation of oil in any
particular portion or portions of the

territory, but by a gradual and appar-
ently accelerating diminution in the

yield of oil per well. In fact, the oil

producing territory of Ontario is unique
in the small individual production of its

wells, and in the tenacity with which
it is worked. Had it been situated in

almost any other part of the world
it would probably have been aban-

doned some years ago. hut by the

use of economical methods its life

is prolonged : indeed. the very

smallness of the flow and the grad-
ual nature of the process of exhaustion
guarantee its existence for a consider-

able time to come. Additional vitality

was given the oil territory of the Prov-
ince last year by the high prices pre-

vailing for crude, the year closing with
a market value of $2.32 per barrel. At
'ins rate tin- total value of the crude
product "f the year was $1,103,016, while

in 1899 when the closing price was
$1.40 per barrel, the total value of crude
produced, figured on this basis, was
only $944,637, notwithstanding that the

quantity was 0.975,629 gallons more.

It is clear therefore that price is an
important factor in preserving the oil

territory of Ontario in production.

Formerly, practically the whole of t*.o

crude product of Ontario went to the

refining works for distillation, but of

late years a considerable and increas-

ing proportion has been used for fuel

purposes and in the manufacture of gas.

Last year about 2,176,090 Imperial gal-

lons is estimated to have been diverted

from the refineries for uses of this

, sort, or over one-eighth of the total

quantity. Even if the refineries had re-

ceived the whole of the crude produced,

there would still have been insufficient

to supply the wants of the home mar-

ket, if it can be held that all parts of

tie' Dominion of Canada ought of right

to constitute the market for the refined

oils of Ontario. The trade tables show
that there were imported into Canada
during the fiscal year ending 30th June

1903 the following quantities of crude

petroleum and products thereof :

Gals. Value.
Oil, coal and kero-
sene, distilled, puri-
fied or refined na-
phtha and petro-
leum N.E.S 14,478,350 $l,9i

Products of petroleum 554,668 95,22."

Crude petroleum, fuel

and gas oils (other
than naphtha, ben-
zine or gasoline)
when imported by
manufacturers (oth-
er than oil refiners)
for use in their
own factories, for
fuel purposes, or
for manufacture of
g-as 2,143.SSS 1S9.6S9

Lubricating oils, com-
posed wholly or in
part of petroleum,
costing less than 30
cents per gal 1,613.943 276,380

Total 1S,790,S49 |2,526.7-!3

Practically the whole of the above

came from' the United States. Those

statistics are sufficient to show how
far the Canadian consumption of <.il

and oil products is from being met by

Ontario petroleum.

The refining facilities of the two

plants in the Province, those of the Im-

perial Oil Company at Sarnia, and the

Canadian oil Refining Company a; Pe-

trolea, are more than adequate

for the entire crude product,

and under these circumstances it

i- not to be wondered at that

a strong local agitation has sprung up

in favor of reducing the imporl duty
on crude petroleum from live cent- per

gallon to say two cents.- This.

it i> contended, would enable the refill-
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eries to supply themselves with the

raw material to keep their plants em-
ployed, without injuring the producer

of crude in Ontario, as the latter would
have the advantage which the freight

from Pennsylvania or Ohio would give

him with the addition of two cent- per

gallon duty. Besides, it is argued, if

the refineries are unable to obtain suf-

ficient crude oil to warrant them in keep-

ing their stills in profitable operation,

and are obliged to close their doors, the

market for Ontario crude will be gone,

and the producer will not be able to

sell at all. These views, it is needless

to say. are not shared by all oil-well

owners, some of whom fear a flood of

crude petroleum from south of the line

which would speedily put an end to

their industry, and are reluctant to re-

linquish the benefits which are conferred

upon them by the present tariff protec-

tion.

It is a legitimate subject of inquiry

whether other oil horizons do not exist

in southern Ontario below the Cornif-

erous formation to which production has

hitherto been confined. The Trenton

limestone, so prolific a source both of oil

and gas in Ohio and Indiana, underlies

the whole of the southwestern peninsula.

In the Lambton oil field it lies at con-

siderable depth, and it is a matter in-

volving some expense to reach it. it

has been struck at several points, but

Lot 5 in the fourth concession of

Brooke township, Lambton count v.

Well completed 3rd March 1000; depth
3.3S0 feet.

Lot .") in the third concession of Peel
township, Wellington county. Well
completed 22nd August 1900; depth
2.573 feet.

Lot 6 in the fifth concession of Pil-

kington township. Wellington county.
Well completed October 31 1900; depth
2,390 feet.

Lot 4 in the sixth concession of Ama-
bel township. Bruce county. Well com-
pleted 18th June. 1001; depth 1,678 feet.

Lot in the eleventh concession of

Amabel township. Well completed 16th
January 1002: depth 1.470 feet.

Lot 38 in the second concession, north
centre diagonal, Keppel township, lirey
county. Well completed 3rd May 1902*;

depth 1,500 feet.

"Nothing." the company states, "was
found in any of the above wells to en-

courage further drilling to the Trenton
rock.*'

Xotli withstanding the diminished
yield of crude oil in 1903. the decidedly
higher range of prices which prevailed
during the year not only prevented the
total value of the refined products from
falling below that of 1002. but actually
brought about a noticeable increase, as

the following comparison of the statis-

tics for the two years will show :

Petroleum Products 902 and 1903

1902. 1903.

Schedule.
Quantity. Value. Quantity. Value.

1

IniD. eals. T.TUo.st.r,

J.7..",.<;77

902,847
2,157,049

715.513

287,219
104,696

83, 126

108,107

7,096,073
l>/,14.313

S32.153
1,968 172

J. (ITS 806

793,426
280,449
126,052
12-J.074

lb. •J.4:«.1'J7 129,755

1,298,961 1,451,756

so far without yielding "il in any quan-

tity. The Imperial oil Company have
drilled to the Trenton at the followiug

places :

The production of crude petroleum
and products of refinement for the last

five years are given in the following

table :

Petroleum and Petro'eum Products 1890 to 1933

Schedule.

Crude produce I tap. gals.

distilled

Value i'f crude produced
distille 1 products

[Ruminating oil tap. gals.

Lubricating nil

Benzine and naphl ba
' .;i- .'in 1 fuel "il- ami tar

Paraffin we \ and candles lb.

Workmen employe! No.
Wage paid

'

?

1899 L900 1931

21 13

19 12

18,185.592

1908

23,615,967 2 1,381,783 16,640 338

23,615,967 23.381.783 17.7l5.1s'.' 15,630.592 14,464.248

1.71V.:;:." L.839,045 1 :; if, ;.|n 1,298 '.HI 1,024,597

1,021,528 1.126.777
, u (222 '.'in Ml 1.151 756

11,697,910 11 783.755 9,463 7,72 7,09

J.llsT. 175 1.981 1,428 764,861 _'.7''.5,C77 2,614.313

1,394.530 1.463 m 1 (IT 9 12 847 832.153

5,410,915 3,669.102 2,652.087 2.157.039 1,968 172

2,792,766 1,599 683 :;. 189 " 2.433,127 2,678 806

191 :i!7 351 328 •j'. ii

214,171 161,042 169 398 L65.700
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New Oil Fields

During the past year oil has been
Found in promising quantities at two
rock horizons which lie a considerable

distance, in the geological scale below
the productive horizon in the older

fields. While in search for gas in the

township of Romney oil was found *.i

the Guelph limestone. Oil was discov-

ered under similar circumstances in the

city of Brantford. Very little lias yet

been done in the way of testing these

Brantford wells, but considering the

size of the area over which they have
been found, they can be said to give

considerable promise. The productive

horizon here lies in still older rocks
than those of Romney, namely the Me-
dina.

The fact that oil has thus been dis-

covered in promising quantities both in

the Guelph and Medina, below the

Corniferous which is the productive
zone in the older fields, should induce

the drilling of much deeper wells for oil

than has been the custom in the south-

western peninsula of the Province. Last
year, for instance, when there was
great excitement over oil in the town-
ship of Raleip-h, which adjoins Romiiey
on the east, and many wells were drilled,

no one seems to have thought it

worth while to drill below the linie-

stone bed of the Corniferous, which has
been considered to be the oil-bearing

horizon in the Province. There seems
little doubt that oil is to be found at
greater depths than it has heretofore

been looked for in these fields. Before
the oil refiners decide that Ontario is

unable to furnish them with sufficient

crude petroleum to keep their works in

operation, it would be well for them to

thoroughly test other formations than
the Corniferous.

Brant County

In the latter part of 1903 drilling was
begun for gas' in the city of Brant-
ford. From two or three wells put
down at the Cockshutt plough works a

strong Row of gas was obtained. This
gas was used in the furnaces at the

Works for a short time, when tin* pres-

sure began to lessen and the supply
soon became too small to keep the fur-

naces going. It was then found, how-
ever, thai two of these wells contained
oil, which appears to have gradually
oozed in as the gas disappeared. ( hi

account of unforeseen delays in getting

machinery, these wells have not been
systematically pumped, so that it is Im-

possible to say what their daily output
of oil is likely to be. With a hand
pump, used for only a short time daily.
three or four barrels of oil have been
taken from one well from day to daw

The oil is said to contain about fifty

per cent, lubricating material, and is

thus more valuable than ordinary pe-

troleum. Six or seven well- have been
drilled in the city, four of which are on
the Cockshutt property, and only one of

the seven is said to contain neither gas

nor oil. four wells have also been
drilled on the Bow Park farm,.which is

distanl about two miles southea-

the Cockshutt well-. Gas and oil have
been found in these wells. In the last

one drilled it i- stated that oil began
to come almost immediately, after the
bottom of the well was reached, and
kept rising in the pipe "until now it

has come to the top and the gas pres-

sure will force it out, the same a- it did

in the two wells on the Cockshutt
property." None of these well- have-

been "shot."

The oil contents of the wells would
appear to give more promise than the
gas. which does not show a high pres-

sure for any great length of time.

There will doubtless be sufficient pas

to supply Bow Park and other farms
on which the wells are situated for
year- to come, if the use of the gas is

confined to the farms.

The horizon, red shales of the Me-
dina formation, appears to be practi-

cally the same as that in which gas is-

found in the Port Colborne and adjacent

pools. This horizon is much lower in

the geological scale than that of the

old Petrolea field, which is in the Cor-

niferous.

The following logs and notes on the

first three wells put down on the Bow-

Park farm have been furnished by the

driller. It will be noticed that the first

limestone met with in the drill holes is

classed as Niagara. The upper part of

this really belongs to the Onondaga
formation, which immediately underlies

tlie glacial and loose deposits in 1his-

field. The Niagara has a total thick-

nese here of about 250 feet. consisting

of limestone and the underlying black

shale. The strata below the Clinton all

belong to the Medina formation.

Report of Well Xo. 2 on "Bow Park,'
7

Drilled December, 1903 :

Feet.

Surface red clay and sand ti ft..

blue clay ">.") ft 01

Hard pan 25 ft., broken -tone 2ft. 27

Niagara lime. 88 ft. to 340 ft 252

Black Shale. 340 ft. to 300 ft 50
Clinton. 390 ft. to 410 ft 20

lied Medina, 410 ft. to 450 ft.... 40

Grey shale. 450 ft. to 490 ft 40
Whit.' Medina. 490 ft. to 505 ft. .

15

Fed Shale and Rock, 505 ft. to

510 ft 5

Fed Shale, 51(1 ft. to 582 ft 72

5S2
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Surface water shut off at 91 ft. with
6-inch casing. Deep water shut off at 344
ft. with 5-inch casing. Gas struck at
395 ft.. 505 ft. and 508 ft. Pressure 265
!b.

After drawing heavily for about thirty
days pressure was reduced to 180 lbs.

When shut off altogether pressure ran
up 220 lbs.

Report of Well Xo 1 on "Bow Park."
Drilled February, 1904.

Feet.
.Surface clay and sand IS ft..

Blue clay 30 ft.. Quicksand
10 ft...." 58

Hard pan 10
Niagara Lime (Onondaga), from

08 ft. to 335 ft 267
Black (Niagara) Shale, 335 ft. to

375 ft 40
Clinton, 375 ft. to 390 ft 15
Red Medina. 390 ft. to 430 ft 40
Blue Shale, 430 ft. to 450 ft 20
Sand Hock. 450 ft. to 470 ft 20
White Medina. 470 ft. to 485 ft... 15
Rock and Shale. 485 ft. to 490 ft. . 5
Red Shale, 490 ft. to 602 ft 112

602

Surface water shut off at 73 ft. with
6-inch casing. Deep water shut off at
338 ft. with 5-inch casing. Gas struck
at 490 ft. Pressure 282 lb.

Report of Well Xo. 3 on "Bow Park."
Drilled January, 1904.

Feet.
Sulfate clay and sand 13 ft.,

Blue clay 30 ft 43
Basket sand 15 ft., Hard pan

7 ft.. Stone and broken rocks
5 ft 27

Niagara Lime. 70 ft. to 330 ft 260
Black shale. 330 ft. to 375 ft 45
Clinton, 375 ft. to 395 ft 20
Pel .Medina. 395 ft. to 440 ft 45
J '.ha- Shale, 440 ft. to 400 ft 20
Shale and sand rock, 460 ft. to

480 ft 20
White Medina, 4s<) ft. to 500 ft... 20
Red Shale, 500 ft. to 611 ft Ill

611

Surface water shut off at 72 ft. with
6-inch casing. Deep water shut off at
335 ft. with 5-inch casing. Gas struck
ai 498 ft. Pressure 235 lb. Same quan-
tity of oil came in.

Romney Township

Under date of February 12th 1904
the United <ias and Oil Company of
Ontario, Limited, furnish the follow-

ing particulars concerning the oil wells
recently drilled by them. They slate.

"As to the nil. we have now four pro-
ducing wells on lot 11 in the second con-

cession of the township of Romney,
Kent county, yielding a total daily pro-

duction of 40 barrels." Since that time,

according to press notices, other wells,

with a large oil production, have been
drilled in the surrounding area. It is

stated that one or two of these wells

had the character of gushers or flowing
wells.

A set of drillings from one of the
wells in the above mentioned lot in

Romney was sent to the Bureau, to-

gether with a statement as to the
depths from which they were taken.
The surface soil here has a thickness
of 135 feet. The well was drilled to a
depth of 1,305 feet. Between 1,285 and
1,290 feet the first showing of oil was
obtained, and the productive horizon
lies between 1,290 and 1,300 feet, in the
Guelph formation.
The company asked that it be de-

termined from the samples of drillings

sent by them to the Bureau whether
the oil from the Romney well comes
from the same horizon as the gas in

the townships of Mersea and Gosfield.
For this purpose they sent a sample,
Xo. 101, from a depth, of 1,025 feet in

an old gas well in the township of Mer-
sea. Chemical analyses were made of
this sample and of three others from
the Romney well. The results obtain-
ed are given in the following table :

No. 50. N. 51. No. 52. No. 101.
Insoluble

silicious
residue .

.

1.32 • 2.02 1.06 .58
Alumina and

ferric oxide 1.56 2.24 1.28 1.56
Lime 29.18 29.3S L'S SI l 29.70
Magnesia .... 21.61 21.22 20.66 21.53

Carbon dioxide 16.62 46.30 44.39 46.82

100.29 100.16 96.69 100.19

Samples 50 and 51 show the character

of the rock in the Romney well be-

tween the depths of 1.290 and 1,300

feet, the productive oil horizon. It will

be noticed that there is a remarkably

close agreement, in the lime and mag-
nesia percentages, in the analyses of

N,.-.. .in. 51 and 101. Sample Xo. ~>2.

from 1,300 to 1,305 feet, i- also close

to these three in its percentage of the

same two constituents. There is also a
fairly close agreement as regards the

percentages of carbon dioxide, and alu-

mina and ferric oxide. In fact the

four analyses agree so closely that

they might easily represent samples
from a single lied or stratum. There

therefore seems little doubt that the

gas of Mersea and the oil id' Romney
come from the same horizon in the

Guelph formation. This formation lies,

of course, a considerable distance he-

low the horizon at which oil is found
in the old Petrolea field and where it

has been sought for in the township of

Raleigh an 1 other areas adjacent to

Romney.
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Peat Fuel

In the Twelfth Report of the Bureau
of Mines a full account of the peat fuel

industry, both in ( Ontario and in Eur-
ope, was given by Mr. W. E. H. Carter,

Secretary of the Bureau (5), and in the

following paragraphs Mr. Carter pre-

sents further information on the sub-

ject. The output of compressed peat

fuel in the Province last year was
1,100 tons, valued at $3,300. It was
produced mainly at the factory of Mr.
Alexander Dobson, Beaverton, but a
small tonnage was also made by Do-
minion Peat Products at Newington.

Operations during the season of 1903

were confined to the factories noted
in the above-mentioned report. New
methods and machines applicable to va-

rious parts of the process of manufac-
ture have been tried at both the older

works and the new plants during the
year. New machines for field opera-

tions and for compressing peat
briquettes have been invented, and
others already known to the industry,

though not as yet placed in commercial
operation, have been modified or improv-
ed. Not all of these machines have yet
been tried in actual practice, either ex-

perimental or commercial, so that no
expression of opinion as to their econ-

omic value is yet possible.

The very general interest in the manu-
facture of peat fuel awakened during
the past year or so both in Ontario and
other parts of Canada, and in many
parts of the United States, and even
Mexico, has led to the formation of a
large number of companies to undertake
the business. There is a tendency
amongst many of these companies to

adopt newly invented or at least un-

tried machines, and while this may of

course mean the introduction into the
industry of other efficient processes and
apparatus, it would be much safer ana
more satisfactory if at the outset only
those processes were employed which
had stood the test of actual use.

The more peat is handled and worked
the more apparent does it become that

in its physical characteristics it is

quite unlike any other substance. It

requires methods of treatment for dry-

ing and compressing—the two funda-
mental operations in the manufacture of

the fuel—which are applicable to peat
alone. Accordingly machines and pro-

cesses which work successfully on such
substances as sawdust, coal slack (

r

lignite, alone or mixed with other ma-
terials, are not necessarily suitable for

peat. It will be time enough to strive

(5) Bulletin No. 5, Peat Fuel; its Manu-
facture and Use, reprinted in 12th Rep.
Bur. Mines, pp. 191-2.'?4.

for machinery to make cheaper and bet-
ter peat when the fuel which
has already been found commer-
cially satisfactory is being turn-
ed out in quantity. Peat briquettes
can be and are being made now
in Ontario for about $1.50 per ton, and
are sold for $3.50 per ton at the works.
One plant has during the past year (the

third year of its operation) manufac-
tured 1,000 tons and sold the product
in small lots from end to end of the
Province. This is surely profit enough
.and proof of success enough to show the
business to be a legitimate one.

Of equal importance with the adop-
tion at the outset of only tried and
proved machines is the employment of a
superintendent or manager who is well

acquainted with the machines and pro-

cesses of the day and with the peculiar-

ities of peat.

The Open-Tube Press

As described in Bulletin No. 5. only

two types of briquetting press have been
tried on a commercial scale so far. The
principle of one is compression against a

solid base without friction in the die or

mould : the other, compression against

the frictional resistance^ of the peat

briquettes on the walls of the open-tube

or bottomless die. Further investiga-

tion has exposed a serious weakness,

probably the most important one in the

latter variety of press, and as the fail-

ure strikes directly at the principle of

its operation it appears insurmountable.

The open-tube or bottomless die is large-

ly used in Germany for compressing lig-

nite and coal dust or fines into

briquettes, which would indicate a

radical difference between the chemical

as well as the physical composition of

peat and the other two substances, lig-

nite and coal fines, affecting their

amenability to frictional compression

in the open-tube die. At Dobson's

peat factory at Beaverton trials of

the open-tube die press on peat

were made more thoroughly perhaps

than at any other place in the Province

or elsewhere. The failure of the mach-

ine there a- elsewhere usually showed

itself in a cracked or broken die tube.

At last to obviate the recurrence of this,

a heavy nickel steel 'lie was cast, which

withstood perfectly the immense ten-

sional stress occasioned by the frequent

binding of the peat in the tube. In

outside diameter and length it remained

unaltered after a month or more of con-

tinual use. It was at the end of this

period that the serious failure or weak-
ness above referred to was discovered

and set down as the probable cause of
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all former troubles with the machine.
The inside of the tube at about 3 inches
below the lip, namely, at the point
where the actual compression of the
peat into a briquette took place, had
worn away until the inside diameter of

the tube at that point was one-quarter
of an inch greater than the rest of the
tube. 'this meant that with one stroke
of the punch a briquette of 2 3-4 inches

in diameter was made in this enlarged
or worn-out portion of the die tube.

With the following stroke and in the
formation of the next block of peat the
first one, now extremely dense and nard,
had to be squeezed down into a diame-
ter one-quarter inch less, namely, 2 1-2

inches in the lower portion of the tube.
The inevitable result would be a broken
die tube, if not a broken press. The
greater the amount of ash in the peat
the faster the wear in the tube; but
even with peat free from sand, which
is rarely found, this wear will take
place.

The Whitewater Press

At the Welland peat works, as noted
in the last paragraph in the revised

edition of the Bulletin incorporated in

the Twelfth Report of the Bureau of

Mines, one of the Dickson presses was
altered to make a quick short stroke,

more in the nature of a blow than a
punch, the open- tube die being used.

This press is generally known as the
"Whitewater," since it wTas at
the town of that name in Wis-
consin, U. S. A., that the principle

was first embodied in a peat
press and tried. The results at Welland
were not satisfactory enough to warrant
following up the idea. The trouble seems
to be that the short stroke makes thin
plates of peat, which do not always ad-
here to form a thick enough block, but
drop out as or subsequently separate
into Hat briquettes. This flaking may
perhaps to some extent be due to the
peat being insufficiently fibrous or lack-
ing in binding material, and need not
necessarily condemn a press constructed
on this principle. The real trouble will

arise after a longer trial, with the wear-
ing action on the die tube, when the re-

sult will probably be the same as with
the slow-stroke press.

New Peat Factories

A number of peat fuel manufactories
were established last year, or compan-
ies were formed to establish them, espe-
cially in the United States, and many
new or "improved" presses, dryers, etc..

were invented for use therein. But as
to their success or failure little definite

can here be said. At Bast Lexington.

Massachusetts, a peat fuel manufactory
of large capacity was being completed
in the fall. Another was to have been
erected on the peat bogs of Worcester
and Middlesex counties of the same
State. At Ualpac, Michigan, and at
\\ lutewater, Wisconsin, peat plants
were in operation for a time, the former
employing the Dickson press and the
latter the Whitewater press above re-

tered to. At South Bena, Indiana, a
company has been formed to put up a
peat fuel factory on bogs in the vicin-

ity of that place. The machines will

probably be made this winter in prepar-
ation for work during the coming sea-

son of 1901.

In Ontario two recently incorporated
peat companies are the Toronto Peat
Fuel Company, to instal Mr. A. A.
Dickson's latest peat press (on the open-
tube principle) and peat dryer on a bog
at Bicton, where some trials were made
during the summer of 1903 ; and the

Imperial E'eat Company of Guelph, to
adopt in a peat fuel manufactory the
new White briquetting machine, one of

which, of full size, is now about com-
pleted (March, 1904), and ready for

work this coming season. A working
model of this press has been maintained

in Toronto for the past year or so, mak-
ing tests at intervals.

Lignite as a Fuel

At Bismarck, North Dakota, machines

are under construction for experimental

work on the lignite which occurs in vast

beds in that State. The desire is to

compress the lignite without the addi-

tion of chemicals or binder into

briquettes. For the purpose of acquir-

ing all available data oh the industry an

engineer was sent to Germany to ac-

quaint himself with the practice in that

country, where a large' percentage of

the fuel consumed is in the form of

briquettes of lignite or "brown-coal."

There, however, a binder is generally

necessary, such as tar or the bituminous

residue from the distillation of tars.

An interesting communication has

been received by the Bureau from
Mr. George Gregory Smith, an en-

gineer in Florence. Italy, who has

been retained by parties interested in

the lignite deposits there, to make
a report on that fuel. He states

that there is now in sight in the various

deposits in Italy about 400 million tons

of lignite, and that, with the exception

of wood and charcoal, both scarce and
dear, lignite is the only fuel Italy has,

all her coal being imported. The letter

proceeds : "As a fuel, lignite, no matter
how thoroughly dried, is" unsatisfactory.

The result of my investigations, how-

ever, have led me to conclude that if
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lignite is looked upon not as a fuel prim-

arily, but as a chemieal substance with

fuel as a bye-product, it possesses far

more value than it would if used prim-

arily as a fuel either in the form of

briquettes or otherwise." He goes on

to say that by fractionally distilling; lig-

nite, gas, coke, tar and ammoniacal
liquor are obtained, the average heating

value of the gas by his determinations

on Italian lignite being 4,770 calories

per litre. Quoting again, "The distilla-

tion of the tar results in the follow in;.' :

benzine (crude), lubricating oil, anilinq

blue (solution), fenol (crude), and tar

residue (pitch or extra carbon). The
tar residue is then used as a
binding material for the lignite coke.

This fuel in the form of briquettes has
proved extremely satisfactory. The
volatile substances in the form of gas,

tar and ammoniacal liquor rather
more than pay the entire cost of the
process, leaving the fuel practically free

of cost.

'T have never made any tests of peat,

but venture on a suggestion that from
some of your bogs at least you might
possibly obtain an approximately simi-

lar result."

With regard to the suggestion in this

last paragraph, no commercial test- of
such a process have ever been made in

Ontario. There are in Germany, st
Oldenburg, and in Russia, at Redkino.
plants for coking peat and utilizing the
gaseous products and the liquors con-
densed • therefrom. The process is

known as the Ziegler process and has
been described in numerous journals
and consular reports. The chief objec-
tion at the present stage of its develop-
ment is the first cost of the plant, which
is quite high on account of the elaborate
arrangement for saving the various bye-
products. Samples of the bye-pro-
duets from, the coking operation and
subsequent fractional distillation of the
tar have been obtained by the Bureau
of Mines and may be seen here. The
samples comprise tar. tarwater, gas oil

from the tar, concentrated tarwater.
crude methyl alcohol. 35 per r*ent.

methyl alcohol. 05 per cent, ditto, and
crude ammonium sulphate crystals, all

from the tar-water.

Lignite or brown coal has been known
for many years to exist in the north-
ern areas of Ontario, but beyond a su-

perlicial examination of the occurrences
along some of the rivers little was done
until the summer of 1903 in the way of

determining its extent. The exploration

party then sent out was equipped with

suitable tools and appliances to make
borings, etc., and the results of

the work are embodied in a report in

another part of this volume. Valuable

data on the quality and area of the

vast peat bogs in that part of the Pro-

vince were also obtained. These ligniti

deposit s. it may be confidently predicted,

will come into use some day. either by
being briquetted or distilled by some
such method a- the Ziegler process.

Peat-making in Ontario

The peat fuel industry in Ontario
during 1903 was confined to four points,

Beaverton, Xewington, Welland and Pic-

ton.

The plants at Kondeau, Brunner and
Brock ville which were expected co re-

open have for one reason or other lain

idle.

'Ihe only change in the plant at the

Beaverton factory was the addition of

a travelling peat elevator to load the

piles of air-dried peat scraped off the
Held into the tram car. Formerly this

work was done by hand. With a few
alterations the machine will be adopted
as part of the permanent plant thi~ sea-

son. At this factory 1,000 tons of peat
briquettes were made during the season

of 1903. An attempt will this year be

made to harvest enough air-dried peat
to keep the one press in continuous
operation through the winter as well.

With regard to the use of cordwood
for fuel under the boiler and dryer, as

against crude or cut peat, Mr. Dobson,
the proprietor of the works, has satis-

tied himself that with good mixed wood
at $1.30 per cord (which is about a
minimum price i it is cheaper to use

crude or cut peat. He bought several

acres of timbered land and cut and de-

livered the wood himself, finding that

$1.30 per cord was the cheapest it could

be done for. The crude peat on the

other hand can be cut and piled along

the ditches to dry, and subsequently de-

livered to the works for considerably

less per unit of heating power. Next
season, therefore, a supply will be diiil

lor future use to replace the cord-

wood.
The Dobson dryer lias been steadily

turning out peat at the rate of 3.000 lb.

or lVo tons per hour, drying it from
about 40 or 45 per cent, down to 12

per cent, water content.

A Demonstrating; Plant

It is the intention of Mr. Dobson

and lii— associates to erect another peat

factory similar to. but of double the

capacity of the Beaverton works, on an

extensive peat bog of reported excel-

lent quality at Caledonia Springs, a few
miles east of Ottawa. Such a step is

necessary at the present stage of the

industry in order mainly to prove the
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success of his machines and process

a larger scale and on a different bog.

The bog at Beaverton is too small to

warrant enlarging the present factory;

and besides this the peat has character-

istics not common to the large majority

of bogs in Ontario. This work will be

greatly appreciated by all interested in

the peat fuel industry as helping to

solve certain unanswered questions cov-

ering the operation of a much larger

plant than the one- or two-press fac-

tories now in existence. One
question has reference to ways
and means of storing the im-

mense quantity of air dried peat re-

quired for the factory's winter supply.

Must it be covered or housed, or iwi ?

Another deals with the advisability of

concentrating all the factory operations

--mechanical drying and compressing

—

under the one roof, to which one point

the necessarily extensive areas of bog

under "cultivation" shall all be tribu-

tary, as against the adoption of a maxi-

mum capacity factory unit, any

number of w'hich could be erected

at separated points in the bog,

each on an area which would supply

it with the necessary amount of air-

dried peat. This latter is the usual

arrangement in such European coun-

tries as Sweden, Germany, Denmark and
ilussia, where the plants used are for

the manufacture of "machine-peat" only.

In connection with this the following

figures will give an idea of the field

area required to harvest a certain ton-

nage of peat during one season. Some
of the figures are only approximate, so

that the results arrived at are not ab-

solutely definite. In the field methods
adopted at Beaverton 1 acre is required

to spread 10 tons peat for air-drying.

But in an average day 2 collections or

scrapings may be taken off that area so

that a daily product per acre of 20 tons

is obtained. At Welland, where har-

rowing is followed, one scraping only is

made per day, but the layer removed
is about twice as thick as at Beaver-

ton and amounts to 20 tons per day
per acre. Out of a period of open

weather six months in dilation, at least

two-thirds or 120 days should give good
drying weather. Therefore the season's

product of peat fuel per acre will be

2,400 tons. But in the bogs of Ontario

the average amount of peat fuel (finish-

ed product with 12 per cent, moisture)

per acre for each foot of depth is 215

tons, so that to gather 2,400 tons from
the same acre requires a bog about 11

feet deep. Provided this depth of peat

is available and the peat factory has

an output of 50,000 tons peat fuel per

year, the approximate maximum capa-

city of a 6-press plant, there would ac-

cording to these figures be required for

field operations an area of about 20

on acres. If, as with many of the bogs,
the depth is but 5 feet, or even 2i/, feet
as at Beaverton., the area would" have
to be doubled or quadrupled respectively.

The Newington peat works owned by
Dominion Peat Products, Limited, were
completed and in operation for a short
period. About 100 tons of peat fuel are
said to have been manufactured. Noth-
ing further need be added here in the
way of description of the plant and ma-
chines. It is the intention of the com-
pany, according to Dr. Spencer, the
president, to continue operation next
season and try to establish the factory
as a permanent enterprise. No official

examination of the factory when in
operation has been possible, so that an
opinion on the feasibility or success of
the process and plant will have to be
deferred.

At Welland a new arrangement was
made at the beginning of the season
by which Mr. Alex. Dobson was given
full charge of the briquetting part of
the plant and operations, and an order
for one of his presses. The Peat In-

dustries, Limited, which owns the fac-
tory, was on the other hand to fur-
nish the supply of dried peat in shape
for briquetting. For this purpose field

operations were continued steadily for a
. considerable period and something over

500 tons finished fuel as air-dried peat
were piled up at several points on the bog.
Another new dryer was installed after
the design of the original Simpson
machine with all the latest alterations
or improvements. When the new Dob-
son press was ready for work the new
dryer began operations. It then tran-
spired, according to Mr. Dobson who was
on the ground, that the dryer was quite
unable to dry the necessary supply of
peat. .Not more than about 3 tons
could be put through in a day, instead
of the required 12 to 15 tons. For this
reason practically nothing was accom-
plished towards manufacturing the com-
pressed fuel. Mr. Dobson states that
the incapacity of this Simpson dryer
was due in part to the excessive amount
of water (about 60 per cent.) in the so-

called air-dried peat. The chief reason
for its failure lies however in the heavy
loss of heat by hampering the flow of

the gases of combustion from the lower
cylinder chamber to the upper, and by
radiation into the walls and partitions

of the apparatus the combined area of

which is too greatly out of proportion
to the contained charge of peat. In

the effort to make use of all the heat
in the gases of combustion a complicat
ed and expensive machine has been con-

structed, not only without gain but,

judging from its operations so far, with

a distinct loss, as compared with other

dryers, in drying capacity.
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Another new peat gatherer was ex-

perimented with at the Welland bog
for removing the layers of air-dried peat

from the surface of the bog. The idea

of the machine is somewhat after that
incorporated in the ordinary street

sweeper with revolving brush drawn by

a team of horses. It did not prove a
success.

Harrowing for Air=drying

These field operations at Welland have
duelled attention to a point which has
hitherto been largely disregarded or en-

tirely overlooked, namely, the method
of loosening the surface of the peat
bog by harrows for air-drying. This is

a very convenient plan when the bog
cortains many roots and snags, as at
V\ elland. A harrow will loosen the sur-

face regardless of the snags, where me-
chanical diggers will probably not work
satisfactorily. For this reason the har-
rowing method has been resorted to at
Welland. In Norway and Sweden at
the manufactories of moss-litter and
peat-meal this method was in extensive
use at one time, and is still not entirely

.superseded by spade digging. The two
applications are, however, different, in

that the surface growth of moss used
for making "litter" and '"meal'' is much
lighter and therefore more easily dried
in the air than the peat below, and may
consequently be loosened for air-drying

in larger fragments than peat; also in

scraping off the surface after drying a
considerably deeper layer will necessar-
ily be collected, on account of the
coarseness of the fragments, than would
be permissible with peat, since the lat-

ter would not be dry.

ft was shown iu the Peat Bulletin

that just about twice as much air-dried

peat per acre was collected from the
surface of the Welland bog by the
scraper after air-drying than at the

Beaverton bog, or about an inch in depth
at the former and a half inch at the lat-

ter. This may explain why the Welland
air-dried peat was not sufficiently low in

moisture content for subsequent satis-

factory handling.

From the nature of peat, especially

the fibrous sphagnum variety of which
most bogs are composed, it is not pos-

sible to harrow the surface into the
tine granular condition most suitable for

rapid air-drying. The peat is torn out
largely into fragments an inch or more
in diameter, only a small proportion
having the proper degree of fineness,

of about % inch. With a mechaiiic.il

digging machine, on the other hand,
such as has been in operation at Beav-
erton for several seasons, the peat is

cut and broken into fine particles and
then spread over the field to dry.

Since therefore it is not possible to
scrape off or in any other way collect

as thin a layer as desirable of the air-

dried product when it has been har-

rowed it must be left out longer until

dried to about an inch in depth. Con-
sequently, in order to harvest the same
supply daily from both methods, ap-

proximately twice as great a field area
will be necessary where harrowed as
where dug and spread, other conditions
being equal. Owing, however, to the un-

certainty of the weather, the latter

process reaps an advantage, inasmuch
as during every minute of sunshine and
wind, an appreciable evaporation of the
moisture takes place. During periods

of unsettled weather this suitability for

quick drying and reaping may make all

the difference between collecting a har-

vest or not.

Beat, after being dried, is remarkably
insensible to atmospheric changes. A
pile of fairly fine peat will shed the

severest and most continuous rainfalls

as successfully as a thatched roof, and
not be wretted deeper than a few inches,

in the same manner, when subjected

to the most favorable air-drying condi-

tions, the moisture content in the pile

does not alter below the outer layer

of two or three inches thickness. These
peculiarities may be due in part to the

compactness with which fine peat par-

ticles lie together; but mainly would
appear to be derived from some inert

physical characteristic. Peat is a mark-
ed non-conductor of heat. This all

serves to showT that for quick air-dry-

ing peat must be finely broken up, and
to dry at all must be spread out in thin

layers.

On account of the intermittent and
insufficient application of the harrow-
ing method to date, it is not possible

to settle on what degree of efficiency

or success it may have on a large

scale. .No other method is at present

available for bogs full of sticks or

roots, so that harrowing will probably

have- to be resorted to until a mechan-
ical digger shall have been designed to

work on bogs containing these obstruc-

tions.

Other Peat Works

At the Rondeau bog the waters

drained off towards the close of the sea-

son by the gradual fall in the lake level,

but too late to allow of resuming man-
ufacturing operations. Next season it

is proposed to throw up dikes of the

peal itself on the exposed sides of the

area under treatment, and then, if ne-

cessary, to pump out and start work
again. -\ dike or bank of peat is said

to be about as impervious to water as
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clay, which makes diking a very simple
operation.

Since the tire at the Urunner works,
in which most of the Luildings and plant
were destroyed or damaged, practically
nothing has been done. The company
have not yet decided on a future policy.

At Ticton there is a large peat bog
which, during the past year, was made
the basis of an attempt to start a peat
fuel industry. Mr. A. A. Dickson, erect-

ed a plant in which a new horizontal
open-tube briquetting press and a new
dryer, both after his own design, were
.installed. Details of the test runs have
not b.en obtainable, and no examination
.could at the time be made; but from
Mr. Dickson's plans of the dryer,
the principle of operation of that ma-
chine is to take the peat wet from the
bog. place it in a cylindrical steam-
jacketed chamber, and there, by agita-
tion and the heat from the steam, to

reduce the water to the desired con-
tent. Further work will be done with
the plant at the same place this sea-
son, according to Mr. Dickson, this time
by and at the expense of the Toronto
feat Fuel Company, with Mr. Dickson
,as superintendent.

The Milne Gatherer

Two new peat machines, both of ori-

ginal design, have been under develop-
ment by Mr. J. J. Milne of Toronto for
& year or so past. They consist of a
peat narrower and gatherer, or collector,

and a briquetting press. Although no
teste on a commercial scale have yet
been made by either, they both deserve
a short mention nere. The peat gather-
er consists of a carriage on wheels
to run on rails, from one side of which
an arm thirty feet or more in length
projects, almost entirely suspended by
wires rrom the top of the carriage.
This arm consists of a sheet-iron pipe
twelve inches in diameter, with a flex-

ible joint at the carriage end, by
means of which it can swing from its

first position at right angles to the car
and track through 90 degrees back to
the side of the track. The outer end
of the pipe turns down sharply, at the
same time expanding to a rectangular
opening or mouth 3 inches by 3b
inches in cross-section, which is

protected by curved lips and kept at the
required distance of about one-half inch
from the surface of the ground or peat
bog by flexibly affixed runners on either
side. Two electric motors are installed
on the carriage, one propelling the
whole apparatus forward or backward,
and the other driving a large fan con-
nected with the collector arm or suc-
tion pipe. When in operation the car-

riage will travel along at the desired
speed, sliding the runners and arm over
the ground and by means of the ex-
haust fan suck up the loose particles
of peat and discharge them from the
outlet pipe into an attached tender car.
This car must necessarily have some
such covering as canvas, to allow the
large volume of air to pass out while
at the same time retaining the peat.
Such a car has not yet been built, and
possibly difficulty may be encounter-
ed in separating the air from the peat,
since a large amount of the latter will

be .composed of dust, which may clog
the apertures of the cloth sieve. Pow-
er is taken by trolley from wires
above the track. After the machine has
travelled the length of the track and
sucked up the air-dried peat from a
strip 30 inches wide (the width of the
collector lip or mouth) the arm is mov-
ed back until the mouth is in position
to traverse the adjoining 36 inches.
The position of the mouth at right
angles to the line of travel is main-
tained by means of two parallel motion
rods and a flexible joint at the top of

the diverging mouthpiece. The suction
pull exerted by the fan is very strong,
but amenable to adjustment. This ma-
chine is full size. It is thought that
the length of the arm might be increas-
ed with advantage to forty feet or
so, thus enlarging the area or strip of

bog covered by the machine. Also an-
other or second arm might be project-
ed from the other side, the one to coun-
terbalance the other.

The method of loosening the surface
of the bog for air-drying, preparatory
to collecting, will be by harrowing.
Directly behind the mouthpiece of the
suction pipe a harrow of the same
width as the mouthpiece will be at-

tached to and drawn by the machine,
in this way loosening another layer of

peat immediately after the first has
been removed. By this machine, there-

fore, the intention is to accomplish the
several field operations at one time.

The Milne Press

The Milne briquetting press which, to-

gether with the above peat collector, has
been set up at the home of Mr. Milne
near Markham is a reduced working
model, turning out a peat briquette of
about one-eighth the weight of the pro-
posed block. The principle of the ma-
chine consists in revolving against one
another two steel disc or cog wheels
whose width is that of the desired peat
briquette, say 2y2 inches and out of
the periphery of each of which semi-
cylindrical "compression cavities'' are
milled of the same diameter as that of
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the desired briquette. Except for the

shape of tooth and cavity the wheels
are the same as ordinary cog-

wheels. The tooth of one wheel comes
opposite the cavity of the other, enter-

ing into it one-eighth of an inch. On
either side of these two compression
wheels where they meet or interlock
(without touching, a fraction of an inch

clearage being allowed), a steel band
composed of a number of thin bands for
greater flexibility, is held tight and flat

against the wheels for a sufficient height
both above and below the point of in-

terlocking, where the compression takes
place, to guide the stream of peat
dust into the cavities of the wheels,

to form the ends to the peat
blocks by enclosing the compression
cavities, and to hold the compressed
blocks below long enough to free them
therefrom. The peat is fed by
hopper from above and immediate-
ly compressed by the tooth of one
wheel into a cavity of the other.
The side bands move with the compres-
sion wheels by contact with them.
When the correct feed is maintained a
very solid, dense block of peat results

having a semi-cylindrical form, 'there

is a slight frictional motion on all the

faces of the briquette which gives some-
what of a polish and hardness to the
surface of the blocks.

Mr. .Milne states that an order has
been received from a Arm in Indiana for

one of each of these machines, and that
lie hopes to have the same built and in-

stalled for operation theie this coming
season. Until then, or until they have
been put in commercial operation else-

where, it will not be possible to ex-

press an opinion one way or other as
to what success may be expected with
the press. The model works well, but
with all such machines the test of time,

that' is of continuous operation on a
commercial scale, is the only one which
really counts.

The Industry in Europe

In Norway great interest is now
being taken in the peat fuel industry

and as it is still in the initial or investi-

gation stage there just as it is here, the

information acquired in that country is

naturally of value in Ontario. Not only
in .Norway, but in every other European
country where peat forms an article of

commerce, the steady progress of the
industries arising out of its various
utilizations is the raison d' etre of an
Association which employs one or more
peat engineers and a regular office stall',

and possibly maintains and operates
laboratories for the chemical examina-
tion of peat and its products, with the

3M

idea of gathering and disseminating in-

formation of value. These Associations
all receive Government aid in one form
or other, which enables them to peri-

odically publish for free distribution re-

ports of their work with all data and
advice lor the aid of persons already en-

gaged in or about to enter rito the
manufacture of peat products, ^
Much of this work does not greatly

mi 'icst us in Ontario since in those
countries practically the only peat fuel
manufactured is the so-called "machine-
peat," which, besides containing too
much water (25 to 30 per cent.), is too
bulky for general competition with
either hard or soft coal. Briquetting
lor a product similar to that of our
own plants has been tried at only two
or three places in Europe. In addition,
the fact that by removing the moss or
peat of the marsh or bog good farm
land may be reclaimed is just as im-
portant, if not more so, in those coun-
tries, where agricultural lands are scarce
and of national value, as the utilization
of the peat itself. A few acres of farm
land more or less in this country do not
signify much, where the unoccupied areas
ars as yet so great. But apart from these
differences, the Norwegians require to
know as much about the peculiarities of
peat and how to best go about its manu-
facture into fuel as we do.

From the report of progress of the
engineer to the Norwegian Marsh As-
sociation for the year 1903 several ex-
tracts are here given. The first re-

quisite to success in any undertaking to
manufacture peat fuel is a suitable bog.
This has not yet been fully realized in

Ontario. In Norway, where bogs are
plentiful, those which cannot be drained
are not worked, although in other coun-
tries, Denmark and Russia for instance,
such submerged bogs are now turning
out a large amount of machine-peat fuel
every year. It may be necessary in

time to make use of our own submerged
bogs, but in that event the probability
is that the required area will be cut.

off from the rest by dikes of the peat
itself, the water pumped out and T he
bog then worked dry. as with a natural-
ly drained one.

The Bogs of Norway

The Norwegian rules require not only
that the bog must be systematically
sounded in order to closely estimate its

contents, but that samples be taken from
the different layers and analysed for the
usual constituents of carbon, volatile

combustibles and ash. and a determina-
tion made of its calorific or heating
value. First class fuel should have do
more than 6 per cent, ash; 10 per cent.
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ash makes second-class, while 15 per

cent, is the limit allowable for all ordin-

ary purposes. The calorific value de-

pends on the degree to which the peat

in the bog has "ripened" or "matured,"

that is, become dense by elimination of

part of the gaseous constituents with an
increase in the carbon. The minimum
for good fuel is placed at 5,000 calories

per kilogram which is equivalent to

1,260 B.T.I'., calculated on peat free of

water and ash.

A bog of not less than •> feet to 7

feet in depth is preferred. It should be

allowed to drain to the bottom for at

least a year before commencing to dig,

and not until three years after does the

bog become sufficiently dry_ to manufac-

ture machine-peat thereon at the normal
minimum cost. Ihe reason for this lies

probably in the necessity in most cases

of spreading the cut or excavated peat

on the surface of the bog for air drying,

when the dryer the bog the more rapidly

will the moisture evaporate from the

incumbent peat. The practice in Ontario

in air-drying is also to spread the peat

over the surface of the bog, hut in a

tine granular condition instead of in

bricks, so that the same time may be

required here to attain the minimum
cost. If the upper stratum of live or

light moss is not to be made use of, time

may be saved by burning off the top to

the dense peat underneath into which

the tire will not penetrate. By this

means an excellent leTel and dense sur-

face is obtained on which to begin the

tield operations of digging or excavat-

ing and spreading.

The higher the bog relative to the

surrounding country and the freer it

stands from any fringe of bordering trees

the greater will be the sweep of wind
across the drying fields. Wind is by far

the most important factor in the air-

drying process.

In European countries bogs must be

reasonably clear of roots and sunken
timber, even though their method of

raising the peat is by hand with the

spade. With us, as before mentioned,

unless snags arc almost entirely absent

the mechanical excavator as now made
cannot operate.

Besides the above properties of a

suitable bog there are no doubt others

which enter into its practical utiliza-

tion to an important degree, but which

only the experienced manufacturer can

fully appreciate. On the other hand, no

expert would be justified in passing an

opinion on the value of any bog until he

has before him the results of the an-

alytical determinations. The quality of

peat cannot be judged by the eye.

Swedish Tests

During the past year numerous tests

were made in the locomotive engines

on the Government railroads in Swe-
den using peat for fuel, then peat
and English coal mixed, and lastly peat,
coal and lignite briquettes mixed, with
results which showed that except for

its bulkiness peat could- be fired in the
engines with as good results as coal and
without much more trouble or labor,

but that when mixed with coal, or coal
and lignite briquettes, its relative bulk
Avas advantageously reduced, and at the
same time a fire superior in calorific

value to either of the fuels alone was
produced. In convenient situations, it

was therefore the instructions of the
Government that peat be bought for

railroad use as above and for heating all

the railroad buildings, stations, etc.

The English coal used cost in Sweden
$4.32 per ton, and the peat $2.56 per
ton. This of course was machine-peat.

Peat Meal
The other most important utilization

of bog moss and peat in European coun-
tries is for the manufacture of "peat-
meal." Suitable material for this con-
sists of the live moss or that just re-

cently dead and not yet greatiy decom-
posed. This when dried and pulverized
will absorb and retain liquids in greater
quantity and more readily than any
other plant growth, and it is on account
of this property that it is manufactured
and sold as peat meal.

It is usual where the bog is composed
of such moss on top and good fuel peat
in the lower strata, to manufacture first

peat-meal or moss-litter, and then peat
fuel. The largest peat-meal works in

Europe are located on an extensive

marsh at Helenaveen, Holland, and be-

long to the Griendtveen Moss Litter
Company, where 150,000 tons of peat-

meal are turned out yearly. The factory

employs 100 men all the year round,
and during the summer months an ad-

ditional 500 cutting and harvesting the

peat from an area of about 12,000 acres

per annum. The meal is marketed all

over Europe, and even in America,
there are factories in Norway and
Sweden and other European countries,

but all of considerably smaller capacity.

The process of manufacture consists of

cutting out the peat by hand with
spades in thin layers, spreading these

on the surface of other parts of the

bog to air-dry sufficiently to allow of

its being handled, and then stacking the

bricks in covered racks through which

the wind may blow, and complete the

air-drying operation. Containing now
about 25 per cent, of moisture the peat

is taken into the factory, finely pulver-
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ized to pass about one-eighth inch mesh,
and then completely dried by mechanical
means into the finished peat-meal of

commerce.

The chief use of the meal is for sani-

tary purposes, where it is particularly

valuable in absorbing and secreting the

liquids and odors and as a medium to
lacilitate tlieir subsequent transporta-

tion. .Not only does all litter used in

stables and cow sheds consist of this

peat-meal but whole towns depend on it

in their sanitary arrangements where,
as is common enough in many Nor-
wegian and Swedish centres, the modern
household water facilities are rare.

\\ hen satuiated in these uses it becomes
a most valuable fertilizer, and is sold or

disposed of for use in the cultivation of

land. As an indication of its value both
in sanitation and as a manure it may
be remarked that it has been determined
by careful observation that when used
as a litter in the stable peat-meal will

gather for each full-grown animal as

much as 31 lb. more per year of the

more easily soluble ammonium salts

than straw litter will.

Eorty comparative tests were made
of the fertilizing strength of these two
manures, peat-meal and straw, by which
it was found that land cultivated with

the former produced per acre 660 lb.

mote of potatoes than that cultivated

with the latter, and this at the extra

outlay of only 60 cents, which is the

cost per acre of fertilizing with the

peat-meal manure.

Of the other important uses of peat-

meal one consists of mixing it with
molasses in the proportion of 70
to 80 per cent, of the latter to 20 or 30

per cent, peat-meal for a fodder for cat-

tle. The meal dilutes and preserves the

molasses without however in any way
adding to its nutritive value, and makes
handling and transportation easy. The
Germans and Austrians use the food

for their live stock quite extensively.

Experimental lots have been made in

Ontario of first-class quality, and if a
market were worked up here its manu-
facture might become important.

Peat Board and Paper

In several of those European coun-
tries where peat and its products have
become articles of commerce, the use
Of peat-meal in the manufacture of

paper and board is attaining consider-
able proportions on account of its

cheapness and suitability. This value of

peat moss or meal has not been over-

lboked in Ontario; it is even possible
that before the present year is out wo
shall have one factory in operation pre-

paring the peat pulp. The only suitable

variety of moss seems to be sphagnum,
on account of its length and strength of

fibre, and it occurs in abundance and
of good quality in this country.
During several years past experiments

have from time to time been carried on
in Ontario with the view of utilizing

mosses for the above purposes, but not
until last fall has any intention of fol-

lowing up the trials by operation on a
commercial scale been shown. A party
of men interested in the paper business
were at that time investigating plants

and processes both here and abroad, and
finally purchased the Canadian lights to

the patents on a mechanical process in-

vented in Austria for making from peat

moss an article known to the paper and
allied trades as "half-stuff," without the

use of chemicals or boiling. One of the

Austrian machines was brought over and
set up at Beaverton, near a suitable bog
belonging to these parties, and test

runs of several days' duration made
m which a quantity of "half-stuff"

was produced. This was afterwards suc-

cessfully converted into pulp board and
leather board of good quality on the

ordinary machines at another p ace.

The patent holders and others have
since formed themselves into The Peat
Board Company, Limited, capitalized at

$250,000 in shares of $100 each, and
with head office at Toronto. According
to its prospectus the company h;;s pur-

chased three machines with a combined
capacity of 30 tons of half-stuff per day.

The estimated cost of the plant is $75,-

000, and it is proposed to erect it on a

bog at Cannington, near the southeast

side of lake Simcoe.

This half-stuff is to be used by the

company in making paper, card board,

leather board, mill board, fibre

board, etc., to take the place

of pulp made from straw, wood
or other materials. The original plant

using this process was erected about two
years ago at Admont, Austria, where ac-

cording to the prospectus of The Peat
Board Company, it has continued in

profitable operation since, finding a

ready market for the product. The
cost of manufacturing this peat board
at that place is given as $9.00 per ton.

In this country it will, it is thought,

cost at least $12.50 per ton, which is

just about one half the present market
price of straw board, and one third that

of wood board. The quality of peat

board made by this process is said for

many purposes to be superior to that

made from straw pulp and equal to that

made from wood pulp. It is quite odor-

less, a valuable property where used for

packing and shipping provisions.

The new plant will, according to the

present intentions of the company, be

erected for operation this season.
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Mining Lands Disposed Of

There were sold and patented under
the provisions of the Mines Act in 1903

6,437 acres, as compared with 3,985

acres in 1902, the purchase money re-

ceived by the Department of Crown
Lands being $15,123.89 as against

$8,202.52 the previous year. The area

of lands leased under the said Act was
also greater than in 1902, being 33.427

acre? as compared with 25,549 acres,

Sales

Leases

t,; • ,• , Number of
Acres.

Amount.

Rainy River 23
Thunder Bay 8

1,957

843

1,037

2.600

4,691 40
1,926 00
1,810 50

Elsewhere 23 6,695 99

Total 66 6,437 15,123 89

District.
N';"^°f

Acres.
Amount

Rainy River 102 12 948
Thunder Bay 53 9 265

12,948 ">o

'.1.262 00
1 342 76

Elsewhere 67 9.789 9,624 35

Total 235 33.4-27 33 177 61

and the sum received as first year's

rental amounting to $33,177.61 as

against $25,288.38. Rentals on account
of the lands leased in previous years

amounted to $13,117.94 ; receipts for

leases converted into freeholds were
$7,117.75, and for miner's and pros-

pector's
-

licenses $2,241.40. The total

income therefore derived from mining,

lands for the year was $70,778.50.

Mining Companies

There were 43 joint stock companies
incorporated under the laws of Ontario
during 1903 to engage in the various de-

partments of the mineral industry, with
an aggregate authorized capital of -S5-~».-

534.000, as compared with 58 such com-

panies with a capital of $48,050,000 in

1902. Twelve extra-Provincial com-
panies took out licenses to do
business in this Province, with a

combined capital of $12,000,000, the

number of similar companies in 1902

being 15, with an aggregate capital of

$17,375,000. As usual, much the larger

proportion of companies outside the
I'rovince desirous of operating in On-
tario came from the United States,

English capital being but slightly rep-

resented; and not a few of the corpora-

tions organizing under Ontario laws
had their origin south of the line, where
the profits as well as the hazards at-

tendant upon the mining industry are

better understood than in Canada, and
where there are men of capital experi-

enced in mining enterprises, not

averse to risking a portion of their

means in the hope of securing large re-

turns. There is however a class of com-
panies which has done not a little to

bring undeserved discredit upon the

business of mining in Ontario. It is by
no means an unknown thing for an in-

dividual or individuals from the United

States to come over to this Province

and buy for a small sum an un-

developed or partly developed pros-

pect, paying for it either in cash, or
partly in cash and chiefly in promises of

stock. Returning to their own country,
they organize a company with a large

share capital, and proceed to issue a
prospectus. This is usually a highly-

colored affair containing as few facts as
possible regarding their own property
and as many glowing generalities re-

garding the class of mining in which
they are professedly engaged as can be
found room for. If the company is

formed for copper, the wonderful re-

turns from the Calumet and liecla

mine are set out in detail, or if for gold,

the Homestake mine in North Dakota
or the Treadwell mine in Alaska are
described with minuteness, the inference

of course being that if the low-grade
ores which have made these mines fam-
ous yield profits so immense, the pros-

pects for their own mine, the ores of

which are so much richer, are positively

unequalled anywhere. There is an in-

vitation to come in on the "ground
floor," usually enforced by a schedule

showing the fortunes made by lucky in-

vestors who bought low-priced mining
stocks elsewhere which afterwards rose

in value five hundred or a thousand fold.

The stock of these companies is not
ottered for sale in Ontario, but is dis-

posed of exclusively in the United
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Slate-, chiefly among people ignorant

of mining, but greedy for profits. In

some cases particular classes are at-

tacked, such as clergy u or post-ofl

employees, whose calling affords little

outlet for the speculative spirit, and
the very sinallness of whose savings

seems to urge them to take this sure

method of doubling or trebling them.

So long as foreign corporations not

authorized to do so by license from the

Lieutenant-Governor in Council do not

seek to sell their stock in Ontario, the

laws of the Province are powerless to

reach them, or to protect the people of

a foreign country. Nevertheless, the

operations of such concerns tend to in-

jure the mining business here, and to

make it more difficult to procure capital

tor hoiie-t and legitimate enterprises.

( >t the mining companies incorporated
and Licensed last year, five were for oil.

lour for oil and gas, one for gas, six for

iron, three for copper, fourteen for

-old. two tor peat, seven for cement,

and one each lor coal, iron and nickel.

molybdenum, stone, mica, gold and cop
per. and asbestos, while ^i\ wen- mis-

cellaneous or undeclared in their ob-

jects.

Following is a list (1) of the joint

stock companies incorporated under the

provisions of the laws of Ontario during

the past year, and (2) of the foreign

companies licensed to carry on business

here :

Mining: Companies Incorporated 1903

Name <>f Company.

Belleville Portia ml Cemenl Comoany, Limited
Blenheim and Harwich ( >il Com' a"'-. Limited
Eastern Canada Coal Comnanv. Limited
Imperial Peat Company, Li aited

King Edward Mine. Limite I

Moose Mountain, Limited
National Iron and Nickel Corporation, Limited
New York and Lake Erie <iil and Gas Company, Lim-

ited

North Shore Copper and Smelting Company, Limited
standard Cement Company, Limited
st. Mary's Port la i el Cemenl Company, Limited
Toronto Hamilton Portland Cement. Limited

I
nto Peat Fuel Company, Limited

William^ i ri ,n Mines Company, Limited
The Belmore Bay Gold Mining Company, Limited ...

The Bossman-Gray Molybdenum Mining- and Reduc-
tion Company of Ontario, Limited

The i lamp Hay Mining Company, Limited
The Colonial < »il Company, Limited
The Coronation Gold Mining Company, Limited
The Crowland Natural Gas Company, Limite 1 •.

The D-imascus Gold Mining Company, Limited
The Erie ( »il Company, Limited
The Grimsthorpe Mining Company, Limited
The Hanover Portland Cement Company, Limited.
The Hermina Mining Company, Limited
The Horse Shoe Quarry Company, Limited
The Hutton Mining Company, Limited
The International Iron Mining Company, Limited .

The Iron and Steel Company of Canada, Limited —
The King Edward Oil Company, Limited
The Kipp < Ml Company. Limited
Tlic Lion Like Iron Company, Li mi c 1

The Lucinda Cold Mining Comparj .
,
Limited

The Manitoulin Portland Cemenl C trnpany. Limited.
Tin' Peninsular Oil and Gas Company, Limited
The Shakespeare Gold Mining Company, Limi ed
The star of the East Cold Mining and Milling Com-

pany, Limited
The Sultana Cold Mine. Limited
The Temiscaming and Hudson Hay Mining Company

Limited
The Vera Mining Com pan v. Limit d
The Wakefield Mica Company, Limited
The Waterford oil ami c is Well Co noany Limite 1.

.

The Western ( intario Portland Cement Com > mv. Lim-
ited

lied Office. Capital.

26 December, 1902 Belleville 2

14 January, 1903 . Blenheim 199,000

30 January .

,

Toronto 2.i

; May ' .... Guelph 1,000.000

in June Bruce Mines. 200,

30 January S. S. Marie.

21 January Toronto
100.000

5,000J

22 June
24 April
26 February .

2s April
Is .Inly

23 September
li October ..

.

4 March ....

31 July
2(i Ma'v
IS May
11 February .

4 Nove nber
13 November
27 March
20 November
26 March
17 June
li February .

1 1 January . .

.

29 ' ictober. . .

.

21 August . . . .

L8 September
7 i tctober. . ..

n June
21 August
28 August
15 Julv
21 Octobei .

Windsor 1,0

Toronto 250,000
Toronto 500,000

St. M-rv's
Toronto
Toronto 4 "

s. S. Marie J,000,

s. S. Marie 1,000,

Port Erie 1,000.000

Niagara Falls
London 101

Ottawa 1,0D0,(

Port Colborne s
>,

Bridgeburg 250,000
S\ Thomas 100,000
Toronto 150 eon

Hanover 500,1

s. S. Marie 2,500 CO I

St. Mary's I0.C00

S. S. Ma'rie 100,(00

Port Arthur 1 O00.OC0

Belleville
London 100000
Chatham
S S. Marie 3,000.000

S S. Marie LOO 01

Windsor 1,1 ,0

Chatham 100.000

Shakespeare Tp 2,000000

23 September ... Peterborough 1,500.000

27 May Pat Portage

29 July New Liskeard
js August S. S. Marie 1,00

22 June Ottawa .Vie.-'

26 December, 19J2 Waterford e

si January Attwo il P. 530,000
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Licensed Mining: Companies

Name of Company.

Gold Standard Mining Company
Great Northern ( )il and Gas Company
International Asbestos Company
Long Lake Gold Mining Company
Northern Development Company
Provident Mining Company
Vermilion Bav Mines Company
The Belmont Gold Mine, Limited
The Eagle Copper Company
The Eagle Lake Gold Mining Company
The International Gold and Copper Company. Lim-

ited
The Mikado Gold Mining Company, Limited

Date. Head Office. Capital.

26 December. 1902
30 April. 1903 ....

21 April
31 July
28 August
31 August
10 June
9 October
17 June
23 September

16 January
6 November

Aberdeen, S. Dakota... SI. 000.000
Chicago, 111 2.000,000
New York Citv 50,000
Manchester, Eng £5,000
Phcenix, Arizona SI. 250,000
Phoenix, Arizona .... 1.000,000-

Wilmington. Delaw'rt
! 1,000,000

Hebburn-on-Tvne . . .

.

! £80,000
Sault Ste. Marie. Mich S50.000
Phcenix. Arizona ....{ 2.000.000

Phcenix. Arizona I 3,000,000
London, Eng I £45,000

Mining Accidents

In 1903 the number of mining acci-

dents reported to the Bureau of Mines
was 18, involving 23 men and causing 7

deaths. Except in the number of fatali-

ties, which is somewhat smaller, there

is but little from the record of

the previous year. On account,
however, of the neglect of some of the

mine operators to report all accidents,

both slight or serious as well as fatal,

these figures have not as definite a
value as is desirable in indicating the safe

operation of the mines. Not so much
improvement is noticeable at the large

mining camps as at the small isolated

mines, since at the former comparative-

ly little carelessness is tolerated at any
time. At the latter the Inspectors lind

that as a rule it is only necessary to

draw attention to any undesirable prac-

tices, and at the same time to the
requirements of the Mines Act, to

have the changes made. In this

way the law is becoming better under-

stood and more generally observed in

principle as well as letter throughout
the Province.

There still appears to be some misap-
prehension with regard to the provisions

of the law when accidents occur. Full

instructions will be found in the Mines
Act, K. S. O. 1897, consolidated form,
section 82. These are to the effect that
when loss of life or serious per-

sonal injury to any person employed in

or about a mine occurs by reason of

any accident whatever, the owner or

agent of the mine shall within the

next twenty-four hours send written
notice of the same to the Direc-

tor of the Bureau of Mines, and in

the case of a fatal accident to the In-

spector of Mines as well. The Bureau
makes a practice of then requirinj,' sub-

sequent reports from time to time until

the injured person has completely re-

covered, or otherwise.
Should the accident be fatal it is ad-

visable to notify the coroner immedi-

ately and have an inquest held, even
though it appears clear that no blame
can be attached to any one but the vic-

tim himself, for the protection of
the mine owners or operators as well

as for the elucidation of th3 fa t-, which
is always easier at the time than later
on.

Canadian Copper Company

At the Canadian Copper Company's
works at Copper Cliff, eight accidents
occui red during the year, of which only
one proved fatal. In this one James A-
Hodgins was on Thursday, 15th Janu-
ary 1903, at 1.15 p.m., run over by a
yard engine, and two days later died
from the effects of his injuries and the
subsequent amputation of his leg below
the knee. He was employed as coupler
in the train crew, and when placing

some coke cars over the bins back of
the smelter stepped off the rear of
the engine tender to effect the coupling.

At this point the tracks run over a
short length of open trestle and the ties

having become covered with ice Hodgins
slipped through and the wheels of the
tender passed over one leg which lay

across the rail. The crew removed him
to the doctor's office; later he was-
taken to !St. Joseph's hospital in Sud-
bury where his leg was amputated, and
his death took place the following day.

Dr. R. B. Struthers, coroner, held an
inquest before a jury who rendered a
verdict to the effect that no blame was-
attached to the train hands, but that
the road where the accident took place
was not in a fit condition for the train

men to work on in safety, and they
recommended it to be put in proper con-

dition without delay. These trainmen
were provided witli a platform on the
rear of the engine tender from which to

do the coupling, so that had deceased

stopped to consider he need not and
probably wou'd not have left the engine.
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The remaining seven mishaps were
more or less serious. On 23rd Jan-
uary Walter Creighton was thrown from
an engine, paralyzing his arm for about
four months.
On 25th January Peter Marshall had

his hand crushed in a gear wheel at the
Ureignton mine rock house, disabling

this member for nearly six months.
On 18th February Gusta Nasi had his

arm and leg burned at the west smel-

ter by a slag explosion, from which he
did not recover until August.
On 18th May Jacob Kallio went down

Wo. 2 mine in the skip, which practice

is strictly forbidden by the Mines Act,

and had his leg broken. This laid him
up until January, 1904.

On 30th June while working at the
erection of the new smelter plant

James Morrison was struck by a fall-

ing derrick and had arm, rib and collar-

bone broken, from which injuries he
did not recover until January 1904.

On 10th September Basil Ferari had
his leg crushed by a car of rock dump-
ing on him while working at the new
plant. It was necessary to amputate
the leg, and this has kept him in the
hospital up to the present time (March,
1904).

On 14th October John Jokinen's leg

was fractured at the Copper Cliff mine
rock house, and as a result he was laid

up until Februarj 1904.

Victoria Mine
A minor accident was reported from

the Victoria mine by which on 25th
March at 3.00 p.m. while working in the
smelter, Napoleon St. Jean was severely
burned by a discharge of matte from
one of the converters, His head, back
and heels suffered considerably. He
was placed in charge of the mine doctor.

Elizabeth Mine
The Elizabeth mine,, the property of

the Anglo-Canadian Cold Estates. Lim-
ited, was the scene of an accident which
fortunately did not prove very serious.

On 19th April at 5 a.m. two machine
runners, John Oleson and James Mur-
doch, were loading their drill holes pre-

paratory to blasting. Oleson being
farther in the drift started lighting his

fuses first. Murdoch had in turn lit

three out of his four fuses, but had dif-

ficulty in starting the fourth, and
Stayed so long that one of Oleson's
charges exploded close beside him with-
out, however, injuring him. Before he
reached the shaft, only 10 feet away, a
second one of Oleson's went off and the
flying rock cut his legs rather severely
in places. He also suffered severe con-
tusions and bruises. Medical aid was
summoned from Port Arthur by wire
and Murdoch, the only one hurt, put in

a good way to quick recovery. He was
three weeks later reported well again.

Helen Mine
At the Helen mine, Michipicoton Min-

ing Division, three accidents were re-

ported during the year by the mines
manager of the Lake Superior Power
Company, and all were caused in the
same way, namely by rock becoming
dislodged from the open pit walls and
rolling down on the trammers working
on the floor below.- Although the com-
pany states that the pit walls were
scaled every day to remove any loose
or dangerous rock, it seems that still

greater care in the work, or else an al-

tered system of mining by which the
danger and the miners are somewhat
farther removed from each other, might
be instituted. In all open mining in
such changeable weather conditions as
exist in Ontario, it is not inva.iaby pos-
sible to make perfectly safe and sound
such rock walls, especially where these
are badly fractured, and the only safe
alternative is to keep the workmen
away from the walls.

The first mishap occurred on 7th
April to two trammers Toni Frikovitch
and Fred Meaiten, who were struck by
loose stones rolling down from above.
The heads and bodies of both were badly
bruised, but after three months' care in

the hospital and elsewhere their recov-
ery was complete.

the next accident happened on the
27th of the same month by which J. Ver-
rault was fatally injured. In this case
also the deceased was a trammer work-
ing on the pit floor when a mass of

rock of some 150 pounds weight be-
came dislodged from the pit wall and
rolled down the steep incline. All the
other trammers got out of its way, but
\ erreault apparently became too con-
fused to move and was struck on the
head and almost instantly killed.

In the third accident on 30th June, P.

Prebencore while in the open pit was
struck on the head by another piece of

rock falling from the side of the wall

and severely injured. He was removed
to the hospital and at later report was
progressing favorably.

Big; Mister Mine
At the Big Master mine. Manitou

lake region, at 10 a.m. on 20th August
one of the minors, Albert Johnson, while
working underground was fatally in-

jured. He formed one of the machine
crew stoping between the first and
second Levels. His partner climbed to
a stope platform a short distance above,
and in the act dislodged a home-made
wooden bucket or box used for lowering
steel, which struck deceased on the
head, causing fracture of the skull.
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Johnson died from the effects of the

injury five hours later. It is difficult

to attach the blame to any one; the

miners were probably themselves care-

less as to how they placed the box on

the platform, and on this occasion left

it too near the edge where a slight jar

would knock it off. An inquest was not

considered necessary by the coroner at

Wabigoon.

Loon Lake Mine
The most inexcusable calamity of the

year occurred at the Loon lake iron

mine near Wilde. Algoma Centra! rail-

way, on 14th September at 11.30 a.m.

by which two miners, William Pelkonen
and Peter Thompson, lost their lives.

They formed part of the day shift sink-

ing a vertical shaft which had then
reached a depth of about 160 feet with

a cross-section of approximately 6 by 10

feet. Beyond a short collar and one

length of ladder therein no tim-

bers of any kind had been placed in the

shaft, although the management state

that a string of hanging ladders was oc-

casionally suspended to the bottom from
the top, or from the tunnel connection

at 70 feet depth, and was in place at
the time of the accident. It appeared,
however, to have been the usual prac-

tice to enter or leave the working by
the bucket alone, and one may surmise
that no active opposition to this was
ottered by the manager or the shaft

contractor foreman, since notices forbid-

ding same, in accordance with the re-

quirements of the Mines Act, were not
posted, and the shaft was not properly
timbered so that the men could safely

travel otherwise. A length of even 10.)

ieet of hanging ladders in a vertical

shaft is much too great when affording
the only means of ingress and egress.

Such ladders are merely temporary ar-

rangements at best, to bridge the neces-

sary drop of 30 or 40 feet from the'

timbers to sinking operations in the
shait bottom. The timbering should
follow down with the sinking at about
this safe height above blasting opera-

tions at the bottom of the shaft.

When examined later by Inspector
Carter, the hoist and connected
apparatus such as rope, sheaves
and derrick worked satisfactorily.

On the occasion of the accident
the two deceased took their places

on the bucket and then signalled to the
hoist man down the hill. He started to

lower the bucket which was now sus-

pended in the shaft mouth. With the
brake off the rope did not however pay
out and the hoistman without first set-

ting the brake again ran around in

front, caught hold of the hoist rope and
shook it to start the bucket. This he

did so effectually that the rope went

out with a jerk, threw him down, and
before he could recover and jump to his

feet the bucket and men had dropped
to the bottom of the shaft. Both men
were found dead in the bucket, having
apparently been killed instantly.

A coroner's inquest was held on the

day following, the jury bringing in a

verdict to the effect that "the said Win,
Pelkonen and Peter Thompson met their

deaths through the neglect of the Loon
Lake Mining Company in allowing the

men to descend in a bucket contrary to

the law."

Belmont Mine
The Belmont gold mine was the

scene of two accidents during the year.

In the first on 20th .May four miners,
E. Yeomans, T. Cody. A. Lyman, and
H. Reid, were leaving the mine by .No.

3 shaft about a.m. at the end of their

shift. They had been working in the

bottom of the shaft in the sink below
the 400-foot level, and had climbed the
ladder to the 300-fojt level, there getting
on the skip on the west track to ride

to the top. This they knew was in di-

rect disobedience to the rules and regu-
lations duly posted in the shaft-houses,
prohibiting riding in the skip under pen-
alty of fine and dismissal. This penalty
had on several former occasions been
enforced. When at about the 200.-

foot level something went wrong with
the hoist and the skip dropped back to

about 40 feet below the 300-foot level

before the brake caught it again. On
striking the chain p'aced across the 300-

foot level where it usually stood, it

rolled over to the east track, .throwing
out all but Reid. who managed to hang
on, and as a result came out but slightly

injured. Yeomans dropped into the sink,

and Cody and Lyman into the east
skip which was standing somewhere near
the 400-foot level. The four were
quickly brought to the surface and plac-

ed under the doctor's care; but Y'eo-

mans died during the night. Cody and
Lyman, though badly bruised about the
head and arms, had no bones broken
and gradually recovered, while Reid was
not much the worse for his shaking up.

The coroner was notified and held an
inquest, the depositions to the above ef-

fect being placed on record.

The second mishap occurred on 24th
October whereby a young man named
W. Darcy was seriously injured in No.
10 incline shaft. The kibble in descend-

ing dislodged a piece of rock from one
of the wall plates where apparently it

had fallen out of a loaded bucket. The
rock rolled down and struck Daroy on
the back of the head, cutting him badly.

However after a month or so he com-
pletely recovered and went to work
again.
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Government Diamond Drills

The two diamond drills owned by the
Government were in active demand and
steady operation during the year.

The larger or "C" drill, capable of bor-

ing to a depth of 1,200 or 1,500 feet, had
been in the service of one company from
February 1902 until September 1903,

and after that worked for another party
to the close of the year. The smaller
or "S" drill, with a capacity of about
500 feet depth, served on the other hand
a large number of property owners on a
variety of mining prospects. Both drills

were manufactured by the Sullivan Ma-
chinery Company of Chicago, the larger
boring a core an inch and an eighth in

diameter, and the smaller a core fifteen-

sixteenths of an inch in diameter. The
operations of both are under the direct

supervision of the Bureau of Mines
through the drill managers, who are ap-

pointed by this Department. E. K.
Koche is manager of the "C" drilling

plant, and W. W. Roche of the "S" dril-

ling plant.

The original regulation under which
the Bureau of Mines bears 35 per cent.

of the cost of operating the Govern-
ment diamond drills on the property of

parties procuring the services of the
same expired on 3lst December 1903, but
has been extended for a further period
of two years, namely, until 31st De-
cember 1905. I he cost of operation be-

gins at the date of ordering the drill

to proceed to any particular deposit and
ceases on the day it completes work
thereon. It includes all freight and
other charges for transporting the drill,

travelling expenses of the drill manager
and any other of his employees whom
it may be necessary to take with him,
and supplies for the plant, in addition
to the actual cost of the drilling after
the plant has been set up and put in

operation. As a general rule the un-
skilled labor, that is the men in addi-

tion to the drill manager and his two
drill runners, may be more cheaply ob-
tained from place to place as the drill

moves about.

A small pamphlet has been published
by the Bureau of Mines for the guid-

ance of any wishing to secure one of

the drills, which sets forth the "Rules
and Regulations for the Control and
\\ orking of Diamond Drills." A copy
of this may be secured on application

to the Director.

A number of mining companies
throughout the Province have purchased
drilling plants of their own, preferring

to conduct exploration of their proper-

ties on their own account, among them
the Consolidated Lake Superior Com-

pany owning the Helen and Josephine
iron mines and the Gertrude and Elsie
nickel mines, the Canadian Copper Com-
pany owning nickel mines near Sudbury,
the Mond Nickel Company owning the
Victoria and other nickel mines, the
Ontario Graphite Company owning the
Black Donald graphite mineL the Gen-
eral Electric Company owning numerous
mica mines, the Wiley Bros, of Port
Arthur and a number of others. Where
diamond drill exploration is likely to
be continuous, as is the case at most
of the above companies' mines, it pays
such operators to maintain their own
drilling outfits as part of the mining
plant. The Government drills were ob-

tained more for the purpose of aiding
the exploration of mining prospects or
for use in determining the value of an
ore body whether developed or notr

than for permanent work at any one
mine where drilling forms a part of the
legular mining operations.

The table given below summarizes the-

boring operations completed since last

Report. It includes nearly two years-

work of the "C" drill and a year's work
of the "S" plant. The holes bored ag-

gregated a total length of 7,01 iyz fest, fcs

against 2,224 feet for the "C ' drill alone
during the season of 1902, the respective

total costs of the two periods being
$21,780.0/and $4,487.21, and the net costs

to the operators $14,273.83 and $2,916.70.

The most extended explorations with
the drills during the time included in

the table took place in eruptive

rocks, which are much harder on the

diamonds than most other formations^

The drilling by the "S" plant in 1902

was on the other hand chiefly in the

softer rocks, which largely explains

the greater cost per foot drilled,

$3.15, during the past season, as com-
pared with that during 1902, namely
$2.02, and the almost doubled cost per

foot of diamonds, namely SI cents as

against 44 cents.

The "C" Drill

In February 1902 the larger of the
two drills was placed at the service of

Mr. J. M. Clark to explore for iron in

the vicinity of Steep Rock lake, Rainy
River district, Mr. R. H. Flaherty
being manager of the exploring party.

As to the geology of this area and the
probability of striking merchantable
bodies of soft ore (hematite) consider-

able has already been written (5), and
it will suffice to say here that the pros-

pects are considered good. Although

(5) Bur. Mines, Vol. XI. pp. 131-134, and
Vol. XII., dd. 306-309.
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the drilling has not yet proved the

existence of large bodies, hematite was
nevertheless found and in connection

with very extensive deposits of iron

pyrites of which the iron ore is

perhaps a secondary product by
alteration. The drill explored three

different locations, 864 X, 254 X,
and 857 X, and on these there
were bored respectively two holes with
a total length of 800 feet, two holes

with a total length of 716 feet and four

holes with a total length of 1,268%
feet ; the eight holes aggregating a
length of 2,784 \'z feet. The rocks drilled

were of various kinds including

hornblende and chlorite schists, traps,

cherts and silicious bands of consider-

able width carrying iron pyrites. On
account of their frequently fractured
nature a total length of 852y2 feet in

six of the holes had to be reamed out
and 2-inch casing inserted. The sur-

face drift composed of clay and bould-

ers varied in depth from a few feet to

over 50 feet, and in three of the holes
3-inch standpipe had to be placed to an
aggregate length of 93 feet.

The drill was retained by Mr. Fla-

herty until about the end of August
1903, having been in continuous opera-

tion for about IS months. The total

cost of the work was $12,256.78, or

$4.40 per foot, and the net cost to the

operator $8,080.79, or $2.90 per foot;

and the gross cost of the diamonds
amounted to $1.32 per foot drilled.

In September the drill was taken east

to explore for coal in Dufferin county
for Messrs. W. G. Fisher, T. M. Brown
and R. Scott of Alliston, Ont. The drill

was set up on the east half of lot 10

in the fourth concession of Mulmur
township, and one vertical hole

bored to a depth of 1,027 feet

through rocks of the Silurian sys-

tem consisting of shale, sandstone and
limestone, for the most part solid and
not difficult to drill. Trouble was, how-
ever, experienced in sinking the 76 feet

of 3-inch standpipe through the over-

lying mixture of sand, gravel and bould-

ers to bedrock. At 170 feet depth the
water was 'lost," that is, disappeared in

a fissure in the rock, which necessitated

cementing the hole to the bottom and
re-boring to the above depth.

Otherwise the drilling progressed

smoothly and at reasonable cost. At
a depth of 768 feet, at the tDp of 12

feet of black shale probably belonging
to the Utica formation, some gas was
struck, but this did not last. No coal

was found, as might have been expected
in these rocks, which are considerably

older than the Carboniferous formation-.

below which no coal of organic origin

has ever been found.

The period of drilling extended froaa

30th September to 11th December, the
total cost of the work being $2,449.08,

or $2.38 per foot, and the net cost to
the operators $1,591.91, or $1.55 per foot.

The gross cost of diamonds per foot
amounted to 57 cents.

The "S" Drill

The last operation of the smaller of

the two drills during 1902' was for Mr.
John H. Smith at Port Colborne and ex-

tended into the month of February
1903. An account of this work was
given in last yearns Report of the Bur-

eau of Mines. From Port Colborne the
drill was in March shipped to Sault Ste.

Marie, Ont., and thence by .the Algoma
Central Railway to the Superior mine
to explore the copper ore body on that
property for the Superior Copper Com-
pany of Sault Ste. Marie, Ont. Already
a good deal of mining had been accom-
plished from the six shafts on the cop-

per-bearing deposit and the ore found
to consist of a matrix of quartz intei-

mixed with green trap carrying chalco-

pyrite. The vein traverses both the

trap and granite formations along the
contact of the two, and in these and
the ore body the drilling was done.

The drill bored 8 holes, one from the
bottom of No. 2 shaft and the rest from
points on the surface, the aggregate

length being 356 feet. The work covered

a period of about two months, all drill-

ing ceasing on 19th May. The gross cost

amounted to $1,753.10, or $4.92 per foot,

and the net cost to the operators to

$1,139.51, or $3.20 per foot, while the

gross cost of diamonds per foot was
$1.80.

The next point of operation was
on the north shore of Lake Huron
in the Indian Reserve and 16

miles northeast of Little Cur-
rent, Manitoulin Island, where
Messrs. Thomas Conlon, Francis T. Con-
Ion and John J. Conlon of Little Current
wished to explore for iron ore. The drill

worked here from the latter part of

May until loth June, less than a month
in all, the holes being bored at about
320 feet from the shore in quartzite and
trap rocks, a dike of the latter inter-

secting the former at this place. The
only indications of iron met with appear
to have consisted of fragments of the

ore in the drift boulders and an occa-

sional softer band of the quartzose rock
impregnated with hematite. The work
was, however, stopped before any de-

cisive information as to the possible oc-

currence of iron had been obtained.

Three holes were bored to a total length

of 207 feet at a cost of $745.37, or
$3.60 per foot, and a net cost to the
operators" of $484.49, or $2.34 per foot.
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The gross cost of diamonds per foot was
30 cent^.

Messrs. Steinhoff and Gordon of Wal-
laeeburg were the next applicants to re-

ceive the drill. They desired to explore
the country in the vicinity of the town
of W'allaceburg, county of Kent., for

coal. The rocks of this area belong to

the Devonian system and consist of

clay shales. The drill was in opera-'*

tion here for about two months from
the first part of July until September.
boring 5 holes of an aggregate length of

1,529 feet through a variable depth of

surface clay to and through the shaie
formation to the bottom where it over-

lies limestone* In several of the holes

a seam or two of about 1-16 inch
thickness of coaly material was struck,

but nothing more. In most of the holes
standpiping had to be driven to bed-

rock, the depths ranging from 54 feel to

218 feet, and in this last extreme
length, 2-inch casing was also necessary
on account of the soft ground. This

work was considerably the cheapest
done by the drills during the year on
account of the soft rock and of the level

country which allowed of quickly and
cheaply shifting the drill plant from one
hole to another. The total cost amount-
ed to $1,290.32. or S4 cents per foot,

and the net cost to the operators to

$83S.70, or 5-4 cents per foot, while the

gross cost per foot for diamonds was
only 1 cent.

The drill next went to Parry Sound
district to explore for iron for Mr. J. B.

Miller of Parry Sound, on lot 29 in the

eighth concession of Foley township.

It remained in operation here for about
two months during September, October
and November, at a point where a vein

of magnetic iron outcrops and had pre-

viously been opened up by a 17-foot
.shaft. The iron deposit lies in a for-

mation of gneiss and was found by the
borings to be lenticular and without suf-

ficient average width or continuity to
warrant further mining upon it. None
of the holes were very deep, the nine
aggregating a total length of 582 feet.

The total cost of the work was $1,595.11,
or $2.74 per foot, and the net cost
$1,036.82, or $1.78 per foot. The gross
cost of diamonds came to $1.02 per foot,

not too high considering the hard nature
of the rock drilled.

Immediately on completion of the
drilling in Foley the plant was shipped
to .Burks Falls and thence hauled to
the Nickel Cliff mine on lot 17 in the
eighth concession of Armour township.
Parry Sound district, the drilling to
be done here for C. F. Kenneweg of

Cumberland, Maryland. A short account
of the mine is given in the Eleventh Re-
port of the Bureau of Mines, page 286.

at the time of writing which (1901) it

was being worked in an exploratory way
for a deposit of nickel-copper ore found
outcropping on the surface. The min-
eral occurred in a matrix of schist and
quartz which formed a lens or pocket
in a trap at a short distance from a

contact with gneiss. Three dia-

mond drill holes were bored through the
overflow of trap and into the underly-
ing gneiss, but without finding any more
ore. The rocks were rather badly frac-

tuied. which necessitated occasional ce-

menting and which in one hole nearly
caused the less of both the casing and
the drill bit by binding. However, the
cost of the work was quite reasonable.

The drilling lasted from the end of No-
vember 1903 until the middle of Febru-
ary 1904. The total cost amounted to

$1,696.31. or $3.21 per foot, and the net

cost to the operator to $1,101.61 or $2.09

per foot, while the gross cost of the
diamonds per foot was 67 cent-.
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Michipicoton Mining Division

By D. G. Boyd, Inspector

While the past year has been the

quietest as regards the taking out of

licenses and staking of claims in the

history of the Division since its incep-

tion in 1S97, more actual mining work
has been done than ever before.

The Helen iron mine was shipping ore

steadily at the rate of 1,400 tons per

day, and the Grace gold mine was in

constant operation and producing bul-

lion until the disastrous break-up oc-

curred in the Lake Superior Power
Company, by which both of the above
mines were owned and operated.

At the Sunrise gold mine a shaft was
sunk during the winter of 1902-03, to a

depth of 100 feet, and the results were
so promising that arrangements were
made to instal machinery and push the

work ; the same results were obtained
at the Mariposa mine, where a shaft

was sunk 200 feet. At the Manxman
gold mine, the 10-stamp mill was com-
pleted, and several runs made with en-

couraging results.

Owing to the scarcity of business the

office at Michipicoton River was not
opened until the 11th of July, and re-

mained open only until the 15th of Aug-
ust.

During the year 101 miner's licenses

were issued (including renewals), and
97 mining claims were registered. The
total amount of money received was
$2,051.50, being $1,010.00 for miners' li-

censes, $55.00 fees for transfer of

claims. $ 91.00 fees for additional claims,

and the balance, $295.50, fees for pat-

ents. These figures show a decrease of

$672.50 from the receipts of 1902.

Helen Iron Mine

The Helen iron mine was inspected

on 22nd July, when Mr. R. YV.

Seelye was superintendent, formerly in

charge of the diamond drill work at

the Frances mine. Mr. Seelye had a

crew of 198 men, and was getting an

output of 1,400 tons of ore per 24 hours.

A new double-compartment vertical
shaft was sunk 168 feet, being 6 feet
by 14 feet inside the timbers. This
shaft will be used instead of the main
shaft, mentioned in last year's report
for hoisting the ore. On the second
level at the bottom of this shaft, 1,600
feet of drifting had been done in vari-

ous directions under the ore Dody.
The method of mining was the same

as in 1902, and most of the ore had been
milled down to the old first level.

No new machinery has been put in,

but the new power house was completed
and. all the machinery was installed in

it.

Mariposa Gold Mine

The Mariposa mine, consisting of

claims J D 1, J D 2. J D 3, J D 4, ag-
gregating about 120 acres, and situated
five miles east of Michipicoton river,

was inspected on 24th July. The pro-

perty is owned by the Mariposa Gold
Mining Company, Limited, with head of-

fice at IS. B. Marie, Mich.

All of the work has been done on
J D 1, formerly claim "Mariposa" No
319, where there is an inclined shaft

208 feet deep, 8 feet by 12 feet

in section sunk to the west of the vein.

A.t the first level (100 feet de*ep) a

crosscut has been driven east a distance

of 36 feet, striking the vein at 24 feet,

and on the second level (200 feet deepi

a crosscut has been driven east 27 feet.

The shaft has a short collar, but be-

low this no timbers whatever. A con-

tinuous string of ladders extends to the

bottom, but is not kept in good shape,

many rungs being out. The men made
a practice of riding in the bucket. The
shaft is surmounted by an open head-

frame, and the hoisting is done by a

bucket on skids.

The engine house adjoining the shaft

contains a 60-h.p. locomotive type boil-

er, a 5-drill Ingersoll-Sargent air-com-

pressor, a duplex-cylinder single drum
hoist, cylinders S by 10 inches and

46
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drum 4 feet by 4 feet, and a boiler feed
pump No. 2 Northey duplex. The shaft

is unwatered by a No. 5 Cameron sink-

ing pump.
At the camp, which is situated about

one-quarter of a mile southwest of the
shaft, the buildings consist of boarding
and bunk houses, office, storehouse,

stable, etc.

Instructions were left to commence
timbering the shaft immediately, to

make a partition between the two com-
partments, and a proper ladderway
with platforms, also to carry all down
to within a safe distance of the blasting

operations, and to prohibit the men rid-

ing in the bucket.

Manxman Gold Mine

The Manxman mine was visited on

7th August. At that date work was
suspended owing to repairs being made
in the mill, which has been completed
and made several runs, but never did

natisfactory work. A few men were at

work getting out ore for a mill test.

No additional mining work has been

done since the last report, as enough
ore was in the dump to keep the mill

running a cons:de.ab:e time. Mr. Angus
Gibson was in charge.

Kttchi-Gammi Gold Mine

The Kitchi-Gammi Gold Mining Com
pany, Limited, purchased the claims
formerly owned by Messrs.- Murray and
Douglas and L. L. hum, situated near
the high falls on the Michipicoton
River, being numbers 577, 602, 625, 624,

680 and 681, and commenced new work.
An inclined shaft situated midway

between the shaft on the "Zagloba,"
No. 602, and the shaft on the "Con-
tinuity," No. 598, was sunk to a depth
of 110 feet and a drift started south
at 100 feet.

An open engine house was situated

at the shaft and contained a 27-h.p. up-

right Jenckes boiler, and a Jenckes du-
plex hoist, which were formerly on the

'"Zagloba" claim.

Mr. VV. -T. Douglas was in charge of

a crew of 7 men. Date of inspection,

7th August.

Grace Gold Mine

Mr. P. X. Nissen, who had charge of

the development of this property from
the beginning, resigned his position in

November 1002. At the time of in-

spection, 13th August, Mr. K. H. Pater-
son, formerly of the Cordova mine, was
in charge, with a crew of 65 men, 30
of whom were miners.

Underground work: first level, north,
stoping a distance of 124 feet through
to the surface. Second level, north,
stoping a distance of 80 feet, 30 feet
high. Second level, south, stoping dis-

tance of 140 feet, 50 feet high, and 150
feet from shaft, a stope 3D feet, 15 feet
high. Third level, north, 108 feet drift-
ing.

An additional boiler, 40-h.p. return
tubular, has been installed, also a 3-

drill Ingersoll-Sargent air compressor.
The compressor formerly in the shaft
house and the new one are both instal-
led in the engine room in the mill build-
ing and are driven by the mill engine.
The air is piped to the mine in the 4-

inch pipe, formerly used for conveying
steam. The mill has been running
steadilv since it was started.

Sunrise Mine

The contract for 100 feet mentioned
in last year's report was completed by
Mr. Tremblay, but owing to the in-
cline and location, it was abandoned,
and a new vertical shaft was started
which was 20 feet deep on the 13th
August. New buildings were being
erected and preparations made for
setting up machinery, consisting of
a boiler, hoist, air-compressor and pump,
which were at that time somewhere on
the road between the mine and Wawa.
Mr. W. A. Stowell was in charge.

Josephine Iron Mine

At the Josephine iron mine work on
the shaft was stopped, and diamond
drilling was commenced again under the
management of Mr. K. W. Seelye.

Nothing was being done at the Fran-
ces mine, and as far as 1 could learn
nothing was going on at the Emily
gold mine, Dog Lake.

Appended is a list of licensees, giving
place of residence, number of license,

and number of claims (if any) register-
ed during the year. Where not other-
wise indicated, the licensees are resi-

dent s of Ontario.
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List of Licensees

Licensee. Residence. Xo. of License. No. of claims.

Anderson. A. M S. S. Marie
Andre, G Michipicoton River.
Andre, J

Barton. S S. 8. -Marie
Becker, < > Michipicoton River.
Beebe, W. D PleasantviUe, Pa...
Begg. T. J White River
Bn >\vn. A. F Michipicoton River
Buckley, H S. S. Marie
Buckley. J.P Detroit. Mich

Cameron. A White River
Cameron, J. O Michipicoton River
Campbell, T S. S. Marie
Carr, J Michipicoton River
Carroll, J \nacOnda, Mon
Chapelle, B Harrisville. Mich . .

.

Cressey, E. W Bay City, Mich

Davidson, .1 Ottawa
Davis, .1 VVawa
Dickson, J. L "
Donovan, J Michipicoton River
Douglas. .T. W " s. S. Marie
Downey, L Wawa
Doyli . J. P ••

Dycie, .1. G Michipicoton River
Dycie ,M
Dysinger, C. M S. S. Marie, Mich...

Edey, M. G Ottawa
Edey, R. W Billerica, Que
Eldridge, R. C S. S. Marie.

Ferguson, M Michipicoton River
Fitzpatrick, H Wawa
Fournier, H. A Michipicoton Harbor
Francis, G. F Pakenham

Ganley, J S. S. Marie
Gibson, A "

Godon, A Missanabie
Godon, E •

Godon, J ••

Godon, X ' •

Godon, T ••

Graham, W Michipicoton River
Gravelle, A Wawa
Grumbine, S Titusville, Pa

.

Hall. A Michipicoton River
Henry, R „.., S.S.Marie.
Hogan, S. D Michipicoton River
Hunt. J ....

Lawlor, J. H Michipicoton River
Lckkc. C. H ( Jananoque

.

Legge, J

Letellier, J. T Wawa
Lewis, M Detour. Mich.
Lewis, w. li

Lynch. D Michipicoton River

Manxman Gold Mg. Co S. S. Marie
May. E Michipicoton River
Miller. E. H St. Thomas
Miller.G.L
Miller. I. M "

Miller. R. J
••

Morin, .1 S. S. Marie
Morin, .1 Wawa

McDougall, L White River..
McDougall, W. II

McGilhvray, W Ottawa
McKay, .1 S. S. Marie.. ..

McKcn/.ie. A Detour. Mich
gcRae, l'. .1

1363
1359
1363

1387
1330
1350 1522, 1535 1.545

1395
1401 1472. 1)74
1412 1478, 1529
1411 1479. 1505

1397
lHlN

1389 1 192
1382 1531, 1534
1356 1499, 1500. 1.501

1308 1455, 1 167, 14S9
1410 1490. 1603

1304 1539
1340
1385 . 1 150, 1484, 1485
1400
1377
1366 1511
1314 14S3. 1

|v-

1329
1307
1346 1496. 1497. 1509

1390 1536, 1.543. 1553
1391 1537. 1541, 1551
13S6

1379
1367
1342
1408

1358
1360
1335

1378
1337
1336
1362
1383
1352
1413

1384
1347
1368
1399

1376
1355

1306

1361
1405
1404
1331
1372
134S
1374

1373
1334

1324
1323

1316
1315
1375

1407

L396
1380
1391
1345

1371

1353

1510
1469. 1481

1528
1501

1527
15H2. 1507. 1608
1520, 1532

1523

1526
1452, 1453. 1466
1 157, 1 160. 1 161

1546, 1547

1518, 1548, 1510

L488, 115o
1161

1 165

1 163, 1 166

1 162

L538, 1540, 1552



Flint Lake gold mine and mill, 1903.

Milne lvai press. showing'die- or sprocket-wheel in which briquettes arc com]







- * J



Gold Standard mine ; shaft buildings and roi-k dump.

Flint lake gold mine, showing open cut.





Vein in Little Master gold mine, showing lenticular form characteristic of veins in Manitou region.

Combined gold mine, showing flat quartz vein overlain by imp.
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List of Licensees

—

Concluded

Residence. No. of License. No. of claims.

Neary, A Michipicoton River

Parks, <;. F Wawa
Pettit, R 8. S. Marie.
Pononish, A
Pratt, W
I'ivi]i-\ eau, G

White River
Michipicoton River
Missanabie

Reed, G Michipicoton River
Reed, Susan
Ripley, L. V Eau Claire, Wis ...

Riplev, M. T s. s. Marie
G. H Ottawa

Rothschild, B Wawa
Rothschild, II. .1. M "

Rothschild, M. D "

Sage H Uhany, N.Y
Shafer ,F s. s. Marie, Mich. ..

Shotts, G. W s. s. Marie
Smart. Mrs. T. It Wawa
Smith. A Michipicoton Rivei
Standish, M s. s. Marie, Mich...
Sutton. E. S. B

. Michipicoton Harbor
S. S. Marie, Mich

Tavlor. (.. H
Ta\ior. H. I'

Tavlor R. H
Touchette, J Missinabie
Tra\ is. R. L Michipicoton River
Trembley, .1 Wawa

Walker. W Wawa
Ward, W Pleasantville, Pa.

L388

1357

L318

1354

1339

1 102

1403
1326

L393
L344

L381

1343

1177. 1 191, 1530

1533

1468

1171. 1476
1 17:.

1 195

1 193

1542, 1544, 1550

1 325 L494
1338 1451
132)

L364

L369 1525
1370 1514, 1515, 15K
L398 1517

mi
L320

1322
1341 I486, 1487

L365 1512
1349 1521

4 \|.



Provincial Assay Office

By A. G. Burrows

The Provincial Assay Office was estab-

lished in 1898 by the Bureau of Mines,

with a view of aiding the mineral de-

velopment of the Province. Prospect-

ors and others are afforded a means of

obtaining reliable assays and analyses of

their finds at a nominal cost. It has

been found of advantage for those ex-

ploring the unsettled portions of the

Province where there are no facilities

at hand for examining their specimens.

The office has also been of service

where properties are being prospected

and are not yet supplied with assay of-

fices and other means of testing the

ore.

The office is located in the city of

Belleville, on Victoria avenue, where a

two-story brick building is utilized for

the purpose. The lower fiat is used as

an office, with a grinding and pulp room
in the rear. The second floor is fitted

up with an assay and analytical rooms.

During the year 814 samples were

submitted for assay and analyses, and

165 specimens were reported on as to

identification and commercial value.

Work for Bureau of Mines

The following services were performed

for the Bureau of Mines during the

year :

Issuing reports on gamples submitted

by Government geologists and explorers

from the newer portions of Ontario.

These included iron ores from the new
ranges of Nipissing, gold and silver ores

from the Rainy River District, and sil-

ver-cobalt-nickel samples from the re-

cent finds on the line Of the Temiskam-

ing and Northern Ontario railway.

Issuing check analyses on pulped

samples of iron ore representing the

average of Ontario ores smelted at On-

tario furnaces, on which it is proposed
to claim the bounty provided by the
Iron Mining Fund.

.Making analyses of a series of lime-

stones and clays of the Province, for a
report on the utility of these materials
in the industrial arts, as cement manu-
facture, sugar refining, furnace lining,

pottery, etc.

Work for Private Parties

The following services have been ren-

dered the public durkig the year :

Issuing reports, consisting of assaj s,

analyses, identifications, and other com-
mercial tests. While fees on a reduced
scale are charged for this work, it is

required that they be paid before re-

ports are issued. Where the samples are

of sufficient size, a portion of each is

retained for future reference. The as-

says, etc., are the property of the per-

son submitting the sample, and dupli-

cates cannot be issued without his

order.

Supplying information where possible

to owners of mineral lands who desire

to be placed in touch with purchasers,

and also advising as to value, uses, etc.,

of their materials.

.Making check determinations and
control assays in case of disputes as to

correct values. It has been found that

most variations are due to improper

sampling, rather than to mistakes by
the chemist or assayer.

Sending samples of typical ores and
minerals to prospectors, who desire to

use them for reference in their explora-

tions.

Laboratory Determinations

The following tabular list shows the

determinations made in duplicate during

the vear :

[50]
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Assays

Mineral.
For

Bureau.
For

Public.
Total.

i told i amalgamation) . .

.

Gold i tire assay)
3

15

41

1

nil

197

9
19
'8

U
,

1

11

2

1

1

4

446

9
Nickel lti

19
1

7

3a
97

Zinc 12
16

Tin 1

Cobalt 5

1

5
12

z

1

1

Total 138 741 879

Analyses

Determination
For

Bureau.
For

Public.
Total.

13

106
ins

106
lnt;

108
119
1 in

92
21

7

25
25
5
1

233

til

20
37
17

18

30
52
l;
2
i

1

16

5

19

30

107

Silica

126

145
123
124
IMS

171
153
99
22
23

Volatile combustible. . .

.

27
29
24

1

263

Total 1.245 330 1,575

Total number of samples for assay 814
'• " identification.. 165

Total

Total assays 879
analytical determinations 1,575

Identificationsand qualitative analysis 165

Total determinations 2,619

Laboratory Methods

The laboratory is equipped for the

following determinations :

Gold and Silver

(1) By fire assay, using gasoline as
fuel. Ores containing sulphur and ar-

senic are given a preliminary roasting
before fusion, which is found to give
better results than desulphurization dur-
ing fusion. A small gasoline furnace
lias been added to the equipment of the
assay room, which is very useful where
only ;i tew assays are to be made. The
balance fur weighing the buttons is sen-

sitive to one-one hundredth of a milli-

gram, which gives assay values as low
as 20 cents a ton.

(.2) By amalgamation assay to test

tlie free milling properties of the ore,
using about 2 lb. of pulp.

Platinum. Uy fire assay.
Copper. By cyanide titration and el-

ectrolytic methods.
Nickel. By electrolytic method, using

a set of powerful potash cells for the
current.

Lead. By titration with ammonium
molybdate.

Zinc. By titration with potassium
ferrocyanide.

Manganese. By Vdlhard's titration
method.

All other determinations are made by
standard methods, .'samples are pulped
to 100-mesh, and those requiring further
treatment are ground in an agate or
diamond mortar to an impalpable pow-
der.

Certificates are made out on samples
analyzed at ordinary temperature, un-

less otherwise stated in the report.

Ores carrying moisture sufficient to pre

vent grinding are dried at 100 C. and
analysis is carried out -at that temper-
ature. One assistant was employed
during the year.

.Fees amounting to ;?S39.05 were col-

lected and remitted to the head office.

Samples brought personally to the of-

fice are examined free of charge, ex-

cept where a quantitative estimation is

required. Circulars of rates, canvas
bags and mailing envelopes are supplied

free of charge to those desiring to send
in samples.



Summer Mining Schools

By W. L. Goodwin

I beg to submit herewith a report on

the Summer Classes conducted in the

mining camps of the Province during the

Summer of 1903.

The Season's Itinerary-

After spending Friday and Saturday,

May 22nd and 23rd, in making prepara-

tions, I left Kingston on Monday, May
25th, accompanied by Herbert Van
Winckel. Arriving at Calabogie the

same day, I was met by manager Gan-
ong of the Black Donald graphite mine.

Next day I proceeded to the mine and
opened a class there, which was con-

tinued till Monday. June 1st. On May
28th I drove to Calabogie. 14 miles.,

met a number of men who had speci-

mens to be examined, and returned in

time for the class in the evening. On Tues-

day. June 2nd. we left the Black Don-
ald, drove to Calabogie, and took train

for Parham station. A drive of eight

miles brought us to the Olden -'.inc

mine (Messrs. James Richardson &
Sons', where a class was opened at 6.30

p.m. the next day, and closed on June
9th. The drive back to Parham sta-

tion was made on June loth, where we
took train for Sharbot lake. Van
Winckel returned to Kingston and 1

look the C. P. Et. to Bavelock, where I

was met by Mr. J. G. McMillan of the

School of- Practical Science, Toronto,
who shared the work with me from that

lime onward. We drove t<> Cordova
Mines where, in the absence of the man-
ager, we were received by mine captain
Holland. The clas> was begun the next

day, June 11th, at 4 p.m. ami continued
until June 17th. Cordova Mines left

behind oil the 18th, we proceeded by
way of Toronto and North Bay to Snd-
burv. which was reached June 19th. We

drove immediately to Copper Cliff,

where the class was opened the next
day at 7 p.m. and closed on Friday
26th. On June 27th we left Copper
Cliff by the C. P. R. "Soo" branch,

reached Massey station on the same
day, where we were met by manager
Joseph Errington of the Massey copper
mine, who kindly drove us and our
luggage to the mine a distance of about
4 1-2 miles. The class was begun the

same evening at 7 p.m. and was closed

on Friday. July 3rd. On Saturday we
returned to Massey station, went by
train to Sudbury, and thence by the

main line westward to Wabigoon which
was reached on Monday. July '3th.

Here we took the steamer to Budro's
landing. 22 miles, then by stage >ver

the Government road to Gold Rock.
With the exception of a short distance
near the landing, we found this road
in very bad condition. A class was
opened at the Big Master mine it

7 p.m. the same day and closed on Sa-

turday, July 11th. On Monday. July
13th. the journey was continued by
steamer along the Upper Manitou Lake,
eight miles, to the Twentieth Century
mine. This camp was substituted in

our programme for the Elizabeth, which
had in the meantime been closed down.
We were met at the landing by man-
ager Dryden Smith, who provided trans-

portation for our luggage. The class

was opened the s ;1 nie evening and closed

on Saturday, July 18th. On the fol-

lowing Monday the steamer Minneolu
conveyed us ami our luggage back to

Gold Rock, from which point we re-

traced our journey to Wabigoon. There
by invitation I lectured that evening in

the school house to an audience of

about fifty. We left by the ni<rht train
for Port Arthur, where we arrived

[52]



1903 Summer Mining Schools 53

July 21st, expecting to catch a train

the same day to take us out over the

Canadian Northern to Kashaboie, "die

station for the Tip-top mine. It was

found that the train of that

day was not to stop at Kashaboie. The

journey was continued the following

day however. From Kashaboie we
packed our much reduced luggage a

mile back along the track, guided and

assisted by the engineer of the tug

which the Tip-top company run on the

Upper Shebandowan lake. The com-

pany's 'freight cart carried us and our

luggage a mile and a half to the land-

ing, from which we steamed comfort-

ably 5 miles in a westerly direction to

the end of the lake. A tramp through

the wood four miles brought us to the

Tip-top mine, beautifully situated on

Round lake., where Captain Richard

Sandoe made us welcome. The class

was opened the next day, July 23rd, and

closed on Wednesday, July 29th. On
Thursday, July 30th, we returned^ to

Port Arthur, transportation to Kash-

aboie station being again kindly fur-

nished by the company. The manager,

Thomas R. Jones, who had arrived at

the camp in the meantime, accompan-

ied us out. On Friday, July 31st, we

left Port Arthur by steamer for Sault

Ste. Marie. I continued my journey to

Kingston, arriving on Monday, August

3rd, while Mr. McMillan proceeded to

the Helen mine to open a class there.

He left Sault Ste. Marie Saturday,

Aug. 1st, by the steamer Minnie M. and

reached the Helen mine on Aug. 2nd.

A class was opened Aug. 3rd and closed

on Saturday, Aug. 8th. Mr. McMillan

then -went to the Grace mine where a

class was opened on Monday. August

10th, and closed on Saturday. August

15th. He left Michipicoton on August

16th. readied the "Sou" on Monday,
August 17th, and took the Algoma Cen-

tral Railway train to the Superior cop-

per mine. A class was opened on Tues-

day, August 18th, and closed on Mon-

day, August 24th.

Classes were thus held in eleven min-

ing camps, covering the Province from

Kingston to Wabigoon. Free transpor-

tation of our heavy Luggagfi was given

by the Canadian Pacific, the Grand
Trunk, the Kingston and Pembroke.
Canadian Northern and Algoma Centra]

Railway Companies.

Black Donald Mine
The road from Calabogie to the Black

Donald is in pari a country road lead-

ing westward from the village up die

turbulenl Madawaska, and in part a

new road made by the company from
lames Legris' house to the mine. It

i» a very well built road, the survey for

which was being made when the writer

visited that district the summer before.

it is quite equal to the ordinary country

roads in that district, and is used by the

Ontario Graphite Company for drawing

in supplies, and hauling the graphite to

the station at I alabogie. It also con-

siderably shortens the distance for

farmers going between the Black Donald

districi and Calabogie. The mine is

close to the south side of Whitefish

lake (one of the innumerable lakes of

that name, although this one seems to

have no whitefish "in it; why not call

it the Black Donald Lake ?i As often

happens in such cases the largesl and

best part of the deposit led the minors

under the lake, where an unlucky shot

one day let in the water in a veritable

flood ; 'but another shaft had been sunk

and graphite was being taken out

steadily. Diamond drilling operations

were going on, for the purpose of locat-

ing a deposit farther away from the

lake. Mr. W. K. Ganong of St. Steph-

en's, N.B., the manager, gave every as-

sistance in making preparations for

carrying on the class. A vacant dwel-

ling house was fitted up, and the class

was opened with an attendance of 18,

practically the whole camp, mostly

North of" Ireland men, with a sprink-

ling of French Canadians and Germans.

The interest in the class was sustained

till the last day. and we were joined by

a number of farmers and others living

in the district about the mine. This

brought up the total number in attend-

ance to 27. The average daily attend-

ance was 15. Members of the class

brought in samples of molybdenite

found a short distance from the mine (lot

17, in the third concession Brougham

township). The molybdenite is found

on the hillside near the old portage road

around the rapids at its lower end. It is

no! very plentiful. While I was meeting

the men in Calabogie on the morning of

May 28th, a prospector named Brad-

ford showed me samples of copper

pyrite from a ] rospecl which lie des-

cribe.! as about \-2 miles from Calabogie.

The graphite deposit itself is interest-

ing, i he mineral being associated with cal-

cite, a Little pyrite, copper pyrite, mica,

etc. The graphite is a mixture of 'lake

and amorphous, from which the Hake

concentrates easily. Mr. Ganong ac-

companied me on a short trip across

the lake to examine a hill very promi-

nent on account of the red color ^i the

soil, evidently formed by the deca

highly pyritic rock. Son e specimens

taken where the rock outcropped could

not have contained less than 30 per

cent, of pyrite.

An interesting trip was made with

John Moore, prospector and farmer. ; nl

the discoverer of the Black Donald mine.

We collected crystallized black horn-

blende and fine large masses of actino-
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lite and tremolite, also crystals of light

green hornblende near the power house,
two miles below the mine. Hornblende
is plentiful in the neighborhood, Mr.
Moore showed us a number of samples
of molybdenite collected at various
localities in the neighborhood.

Olden Zinc Mine

This place was reached by an eight
mile drive from Parharu station which
was rendered rather exciting by the
very steep hills and sharp curves' Mr.
James Adams, foreman, was in charge
for Messrs. James Richardson & Sons.
The mine was discovered by Mr.
Leslie JtJenn, who lives in the
neighborhood. He still continues
prospecting, and is extending our know-
ledge of the zinc-bearing area in that dis-
trict. The ore consists of zinc blende
with a little galena in crystalline lime-
stone. Pyroxene, vesuvianite, and in
some parts of the vein considerable
quantities of iron pyrite, are present.
The ore is being stoped out from the
surface, but the stope is timbered and
filled in as the work advances. Near
the surface there is galena mixed with
the ore. At a greater depth the galena
disappears almost entirely. Nineteen
men were employed, mostly farmers
living in the neighborhood, ' and they
seem to make very satisfactory miners.
The class was held at G.30 p.m. in

the men's sleeping room. The attend-
ance was almost perfect, and it was a
great pleasure to give instruction to
such appreciative and intelligent men.
Accompanied b\ Mr. Leslie Benn. the

writer tramped over the surrounding
country—a series of valleys. Hanked on
both side.-, by granite which has resisted
erosion better than the intermediate
limestone, areas of which are found
here and there. It is in these places
that minerals may best he looked for.
Specimens of copper pyrite, pyrrhotite,
molybdenite, and serpentine were ex-
amined for Mr. ('has. Foy of Mountain
Grove. Serpentine was collected on the
south shore of Long lake, about oppo-
site Drew's house. Specks of molyb-
denite were noticed in some places.
Sphene crystals were collected from the
cliff near Mr. Coleman Cronk's. A pros-

pecting pit near by shows pyrite, cop-
per pyrite, pyrrhotite, and zinc blende.
Specimens of corundum, hornblende.
etc.. were examined for Mr. M. J.

Llynn, driller; and members of the class

brought in specimens of bog ore found
about two and a half miles north of the
mine on the farm of Barney Quinn, lot

C in the sixth concession of Olden town-
ship, also specular (micaceous) hematite
from the farm of David Bartram, hit ",'

cimens of zinc blende from the Olden
mine molybdenite was noticed.

The kindness and hospitality of the
foreman, Mr. Adams, and of the other
employees, and indeed of the Wnole
neighborhood, made our stay very
pleasant. The total number in attend-
ance was 22, and the average daily at-

tendance 19.

Class at Cordova Mine

Work was begun at 4 p.m. in Cor-
dova Hall on June 11th and another
class was held in the evening at 7.30.

Instruction was carried on along the
same lines as those described in former
reports. Considering the large number
of men employed, the attendance was
neither as large nor as steady as might
have been expected.

In the absence of the manager. Mr. D.
G. Kerr, the acting manager, Mr. Hol-
land, received us and made us comfort-
able. As on former occasions, we were
the guests of the company, and every-
thing was done to forward the aims we
had in view. Here we had opportuni-
ties of collecting considerable quantities

of tourmaline, crystals of pyrite, beau-
tiful milky white quartz and chlorite.

The total number in attendance was
33, and the average daily attendance 14.

Copper Cliff

The classes here were held in the Gor-
ringe Assembly Hall, as in former
years. Many changes were noticed
since the last visit. The company have
built a hospital near the site of the old
general office at a cost of over $30,000.

It is handsomely furnished and is under
the superintendence of Dr. Coleman. The
running expenses are met by fees paid
by the employees. The site of the new
smelting works was being levelled on the
brow of a rugged hill, and I was much
interested in the explanations given me
by Mr. A. P. Turner, the president of

the company. Improvements in the old
west smelter had greatly increased the

output.

The attendance here was not satis-

factory in point of numbers, although
very much so in regard to the steady
work done by those who did attend.
The total number in attendance was 12,

with an average daily attendance of 8,

but it must lie acknowledged that the
class did not reach the men for whom
it was intended, namely the miners. Pos-

sibly a change in the place of meeting
mighl improve matters. The Gorringe
(bib is more frequented by the officials

and the office men than by the miners.
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in the seventh concession. In some spe-

There are however special difficulties in

carrying on this work in large places

like Copper Cliff.

Massey Copper Mine

This lies about three miles northwest
of Massey station. A branch of the

railway was being built at the time
when we were there, but at present all

traffic is over a wagon road four and a

half miles long.

The ore is copper pyrite, carrying
less than $1.00 in gold. The shaft is

down 400 feet and sinking was goin<4 on
for the 500-foot level. Some beautiful

crystallizations of copper pyrite on
crystals of quartz and calcite had been
taken out and handsome specimens were
presented to us by Edward Moore,
Thomas Moore and others of the miners.

Some iron pyrite was noticed in the ore,

and considerable specular hematite.

Copper pyrite and specular ore were

collected for future use.

The foreman, Mr. 0. Summers, took

us underground and gave us a good op-

portunity of inspecting the mine and
collecting specimens. Mr. Joseph Er-

rington, the manager, and Mr. ft. C.

.Barclay, the treasurer, made us wel-

come. One of the cottages just being

built was fitted with tables and seats

for the class, which was opened at 7

p.m. on June 27th. The attendance
was fair, averaging ten daily with a to-

tal of 25 in attendance. Here, as in

other places where a night shift was
worked, another class was held at 4

p.m.
Having a few hours to spare at Sud-

hury on the way from Massey station

to Wabigoon. we drove out about 7

miles to see some prospecting being
done by Mr. T. A. Edison. A number of

test pits were seen, about two miles

north west of Mount Nickel. Diamond
drilling had also been done, and one
hole, it was stated, had been put down
270 feet. Nickel ore in small quanti-

ties was noticed about some of the test

pits. The ground where this work was
being done was unusually level and
tree from gossan.

Big Master Mine

The work here was very satisfactory.

The force at the mine attended the

classes almost to a man. In looking
over the names, one was struck with the

large proportion of Swedish and Nor-
wegian names. Some of these men
were old acquaintances from the Mika-
do and the Black Eagle, but others

have been in Canada only a short time,

and were either totally ignorant of

English or wer.e still struggling very

hard with the language. However, by
sandwiching these with those of their

countrymen who spoke English well,

and who acted as interpreters, we were
able to give them the benefit of the in-

struction. This gave us a hint, which
we found very valuable in a camp
visited later, where the foreigners not
speaking English were in very large
numbers.
A class was opened at 7 p.m. and was

held daily at that hour and also at 4
p.m. The total number in attendance
was 33, with an average daily attend-
ance of 21.

The Big Master is situated near the
shore of the lovely Manitou Lake, the
water of which, cold and pure, is sup-
plied to the mining camp. Mr. Picker-
ing, the manager, ascribes the uniform
good health of the camp to the pure
water. There had not been a serious
case of illness for two years. Perhaps
something also is due to the fine lot

of men whom Mr. Pickering's sympa-
thetic management had brought togeth-
er. The shaft house is 1,550 feet from
the shore of the lake, where the mill
i- situated to which the ore is carried
by a wire trolley system. One feature
of the mine is the cage for hoisting the
men, a thing not often seen in our gold
mines. On July 0th Capt. Shovclls
took us below, and we had an oppor-
tunity of seeing a first-class mine
shaft.

Our stay was all too short in this

lovely place, and we were sorry to part
with manager and men.

The Twentieth Century
Here are a number of parallel quartz

veins in which the prevailing mineral is

pyrrhotite with some iron pyrite, cop-

per pyrite and a little zinc blende.

Chlorite i- common as vein matter.

Some of the quartz veins are 30 or 40

feel broad—immense bodies, if they

prove rich enough to work.
The men here, as at the Big Masl r.

were very much interested in the study
of minerals. Classes were held at

7 p.m. and 4 p.m. The total number in

attendance was 20, and the average at-

tendance "20. Here too we found some
of our Mikado friends. The manager,
Mr. Dryden Smith, spared no pains to

make our stay pleasant and profitable.

We had the freedom of the cam]', in-

sluding the raspberry patch (about two
mile- square) and the fish preserves

(the whole of the Manitou) ! We suc-

ceeded in catching lake trout in the

middle of July, a thing unheard of be-

fore.

Tip Top Mine
This mine is the property of the New

York-Canadian Copper Company. The



56 Bureau of Mines No. 5

superintendent. Thomas R. Jones, and

the mine captain, Richard Sandoe,

\veie toners of strength to us.

The classes here contained represen-

tatives of many nations, Canadians.

Yankees, Cornishnien, Swedes, Finland-

ers, Austrians, Frenchmen, Norwegians.

and Irishmen, with an outer fringe of

Ojibways. Many of the foreigners here

unable 'to speak English, but experience

at the Big Master had shown that it

was possible to reach these. The first

thing I did after settling down in the

camp was to ask for an interview with

the leaders among these foreigners, and

in such eases the leaders are the Eng-

lish-speaking. Captain Sandoe intro-

duced me "to two brothers Charles

Jacopsen and Jacob Jacopsen, who
spoke English very well, and who also

seemed to have a "polyglot acquaintance

with Europe. The nature of the work

was explained to them, and it was sug-

gested that, with their assistance, their

countrymen and other foreigners might

be able to take advantage of our visit

to the camp. They fell in readily with

our plans, and as a consquence the

whole camp attended the classes, -md
with a total attendance of 40 the average

daily attendance was 31, not including

the Indians. The writer was much im-

pressed with the eagerness of these new
citizens of ours, not only to learn about

minerals, at which they were not one

whit behind the English-speaking min-

ers, but also to learn the language of

the country. Some of them had bmall

readers, giving the names of minerals,

mining tools, etc.. in English and Fin-

nish, and they were using these as text

books to learn English. From conver-

sation with a number of those who
could speak English, both at the Tip-top

mine and at other places in Ontario, I

have formed a high opinion of the Fin-

landers as a desirable class of immi-

grants. They speak enthusiastically of

the freedom they enjoy in this country,

and declare without reserve that it is

their ambition to become good Cana-
dians.

The Tip-top mining camp is the most
beautifully situated of any the writer
has had the pleasure to visit. The
houses and offices are stretched along
the sandy beach of Round lake and are
sheltered by magnificent pines, which
have been spared by fire and axe. The
offices and dining and sleeping camps oc-

cupy the centre. South of these are
a number of log cabins built by ihe
Finns and Austrians, and away to the
north about half a mile removed are

the wigwams of the Ojibways, a number
of whom arc employed in cutting wood,
and occasionally in catching fish for the
camp.
A visit was made to the old Huron -

ian mine which had been closed for

about 17 years. It is about 15 miles

west of the Tip-top mine, and is reach-

ed by crossing Round lake four mile<,

traversing a one-mile portage into

Crooked river, which with a small

lake at each end winds its way about
6 miles farther, and then over a half-

mile portage into Jackfish lake, which
is about 2 and a half miles across.

From the opposite shore of this lake

a walk of about one mile through the

woods brought us to the Huronian. The
ore is said to be a very rich one. It

contains iron and copper pyrite and
galena, and also, it is said, sylvanite.

On the way to this mine we met an old

prospector, Ben. Shaw, who had been
camping there alone all summer look-

ing for a lost gold vein. He went back
with us and did the honors of the

deserted mine. We found the whole
location choked with undergrowth, and
$30,000 worth of lumber, machinery and
supplies rusting and rotting at the mine
and on the portage to Savanne—a dis-

mal sight.

To return to the Tip-top mine. On
July 24th Capt. Sandoe showed us over
the workings. We found a wide vein

(60 feet) of copper pyrite with quartz,
magnetite, iron pyrite, pyrrhotite, and
a mineral carrying cobalt—probably
smaltite. The ore carries gold and
silver. Much of it is high-grade. The-

vein can be traced half a mile east and
west. The shaft house is three-quart-
ers of a mile east of Round lake.
To the north of the ore body is a fine-

grained rock, apparently quartzite. To
the south is a diorite, at first somewhat
schistose and containing light-colored
iron pyrite. Farther away it shades
into a coarse-grained and then into a
tine-grained diorite. Pyrite was seen
even in the fine-grained diorite. Horn-
blende crystals of considerable size were
abundant. Feldspar is fine-grained. The
sand on the shore of the lake was pann-
ed, and magnetite and limonite were
found in the concentrates. In conversa-
tion with manager Jones, it was learned
that the Finns and Austrians are well
educated, and that they are unusually
satisfactory as employees.

It was ascertained from Mr. Jones
and from the assayer, Mr. W. F.
Smeaton, that A. L. 2S2, the gold nunc
farther west, also under the manage-
ment of Mr. Jones, is being satisfactor-
ily developed. A good deal of ore is

blocked out preparatory to putting up
a stamp mill. Roads to these mines are
sadly needed. As such roads often be-
come generally useful for settlers, as in

the case of the road to the Black Don-
ald mine, it would seem only just that
the Government should share in build-
ing them.
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The Helen Mine

The men employed here, to the num-
ber of about 250, are mostly of foreign

birth, including Finns, Italians, Aus-
trians, Hungarians, Poles. Swedes,

Greeks, etc. The great majority do

not understand English, accordingly dif-

ficulties were experienced in organizing

the classes. The manager kindly

placed the reading room at Mr. Mc-
Millan's disposal for the purpose, and
the classes were held at 4 p.m. and
7 p.m. as usual. The total attend-

ance was 27, and the average daily at-

tendance 18. The attendance was
made up entirely from the Canadians
and Americans employed.

The Grace Mine
Mr. McMillan reports the attendance

here as somewhat uncertain. Out of

the twenty who were present at differ-

ent times, including two from the

Mariposa mine, only one-half attended
in any one day. Pyrite, pyrrhotite,

mispickel, and a little copper pyrite

were noticed in the Grace vein. At the
Manxman Mr. McMillan noted pyrrho-
tite (said to contain 1 per cent, cobalt),

pyrite, copper pyrite and graphite. One
complete set of minerals, labelled, was
left at the Manxman, one at the Mari-
posa, and one at Mr. Boyer's camp. Sev-
eral sets, unassorted, with a copy of

the tables for each man were also left

at these camps.

Superior Copper Mine

The opening of the class at 4 p.m. on
Tuesday, August 18th, was cancelled be-

cause of an accident which 'resulted in

the death of one of the miners. A
start was made at 7 p.m. The number
of men employed at this mine was
about 25. They were sinking with a
double shift in No. 6 shaft, which was
down 150 feet. During the preceding
winter and spring, sinking had been car-

ried on in two shafts with about 50 men
employed. The ore is copper pyrite in

quartz, with a very small percentage of

iron pyrite. In Xo. 1 shaft, which is

down 75 feet, a considerable quantity of

galena is present for the last fifteen

feet. The country rock on the east
side is granite and on the west green-
stone.

The total number in attendance at
this camp was 24, and the average daily

attendance was 16.

General Remar

The usefulness of these Summer
Classes cannot be doubted, but it is

quite evident that they succeed better

in the more isolated camps of moderate
size than they do in those which have

grown to the dimensions of villages or

towns. In the smaller camps the men
live together and move as one body, in

the larger camps they are more or less

scattered, and it is hard to get them to

assemble after the day's work.

It is my duty again to call attention

to the considerable amount of illiteracy

among native young Canadians. This

is apparent in the districts visited. In

a few instances whole families of young
men were observed who could not read

or write. When the cause was enquir-

ed for, the answer was "six miles from
the nearest school." In a country

with districts of scattered population,

such as we have in Ontario, conditions

like these are perhaps unavoidable, but
this serious menace (for illiteracy is al-

ways a menace) would be to a consider-

able extent avoided by the system of

school vans and central schools now
being introduced into some parts of,

Canada. Much might also be done (it

is never too late to mend) by foster-

ing the reading camp system which is

being so enthusiastically and sensibly

pushed forward by Mr. Fitzpatrick of

Nairn Centre.

Several mine managers spoke of the

dangers to their men due to the exist-

ence of saloons. In one case an illicit

groggery was kept open a short distance

from the mine. Upon asking the man-
ager why ii was not closed up. the reply

was that the justice had refused to do

more than inflict fines, although the law
distinctly provides for imprisonment.

The fines were cheerfully paid and the

illegal sale went on. In another case

a license was granted to a saloon with-

in the prohibited six miles of a number
of mining camps. The more isolated

mining camps are often resorted to by
men who have an honest desire to con-

quer what has become to them an over-

powering temptation, and to build up
in the pure atmosphere of the forest a
constitution enfeebled by drunkenness.

The law has provided that the tempta-

tion shall not come nearer than six

miles, and men who are thus fleeing from
temptation have a right to be shielded

a- i he law provides.



Mines of Western Ontario

By W. E. H. Carter, Inspector

In the western portion of the Pro-
vince beyond Lake Superior the con-

dition of the mining industry depends
largely on that of the gold mines, since

these greatly exceed in number all the
other mines, and during the past year
or so all the gold mills operating on a
commercial scale having shut down for

one cause or other, a general de-

pression throughout the region

has resulted. In point of numbers
probably as many mining properties are
under development as at any period in

recent years, but in most cases work
proceeds on a small scale and in an ex-

ploratory way. The Mikado mine lias

shut down indefinitely for reasons given
below. The Sultana on the other
hand has reopened to continue the

search for the faulted portion of the
big ore body. There are many other
good properties, such as the JBig Mas-
ter, fully equipped with at least min-
ing machinery, if not milling plant also,

which, if they had been properly de-

veloped, might be figuring as active

paying propositions to-day.

Unbusinesslike mining methods con-

stitute without doubt the chief cause
of the present depression in the in-

dustry, and tend in many ways to keep
capital out. No improvement can
be hoped for until the mining public

realize the absolute necessity of em-
ploying as managers of their mines only

men who are qualified by technical edu-

cation as well as experience to shoulder

the responsibilities of a mining engin-

eer. Continued loss of money at most
of these mines because a contrary state

of a hairs exists, cannot but harm the

reputation of the whole area as a pro-

fitable field of mining investment.

Exploration for iron continues on
the various ranges from Temagami
west to Atikokan, but latterly on a
somewhat reduced scale on account, no
doubt of the weakness of the iron
market in the United States, and the
consequent temporary faling off of in-

terest in outside fields. A good deal
more iron land has been acquired in the
Mutton and Temagami areas, some of

which in the latter will in all

likelihood be worked this season
in the neighborhood of the new
Temiskaming and Northern Onta-
rio railway, the only road as yet
offering facilities to the district for

shipment. In the vicinity of Loon
lake, north of Sault Ste. Marie, sev-

eral mining companies are actively ex-

ploring and developing the specular ore

of that range with promise of develop-
ing productive mines. Ore pro-
duction from the Helen mine
in the Michipicoton area has
ceased entirely on account of the finan-

cial difficulties of the operators, the Lake
Superior Power Company. With the

solution of these, mining will be resum-
ed, it is expected, at an early date.

In the Lake Huron north shore cop-

per area a few of the large number of

prospects have continued in steady oper-

ation along comprehensive plans of de-

velopment, with the result that several

valuable ore bodies have been brought
in sight. The Massey Station and
Superior mines are good examples. Some
smel tings of ore from the former have
been made at the Victoria mine fur-

naces which have been temporarily

leased from the Mond Nickel Company
for the purpose. Some blister copper

of good quality has resulted. The

[ 58 ]
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Rock Lake mine closed down indefinite-

ly last spring as the climax of contin-

ued unbusinesslike methods of mining.

The development of the mine has been
neglected so persistently that this un-

fortunate state of affairs cannot be
ascribed to any known want of value in

the ore body. In the western part of

the Province the now well-known Tip-

top copper mine is about ready for pro-

duction of high-grade ore on a commer-
cial scale, and the owners are serious-

ly considering the installation of a

smelter at the mine. This would lend

impetus to the development of other

copper properties in the same area.

In the nickel district about Sudbury
the entire production still remains prac-

tically in the hands of the one con-

cern, the Canadian Copper Company,
subsidiary to the International Nickel

Company. This company is able as a

result to maintain the price of nickel at

a high figure, which prohibits to a cer-

tain extent its more general adoption in

the arts. Extensive additions are being
made to the smelting works by which
an increased output at smaller cost wiH
be obtained. Last year's operations
with the old plant made the record pro-

duction of 6,998 tons of nickel.

One or two additional active operat-

ors in this nickel field are needed who
will undertake to refine the metal as

well as mine and smelt to matte. Un-
less they refine they might as well re-

main out of the business, since there is

only one nickel refinery in operation

on the continent and that belongs to

the Orford Refining Company of New
Jersey, which is controlled by the In-

ternational Nickel Company and refines

matte from this company's properties

only. The Mond Nickel Company has
not yet resumed operations at Victoria
Mines! Considerable prospect mining
was carried on during the summer
months on an outlying area of the
nickel belt in Levack township.
The recent finds near Haileybury,

along the new Temiskaming and North-
ern Ontario railway, of cobalt-nickel

arsenide ores, some of which are ex-

ceedingly rich in silver, have attracted
a large degree of attention, and pros-

pectors will no doubt rush in on the

rands being restored to exploration. A
quantity of the ore is this winter being

mined and hauled out for distribution to

probable purchasers and refiners, and
for testing in order that a suitable

process of treatment may be arrived at.

it is to be hoped the work of refining

the various metals will all be done at

the mines; there appears no reason
why it should not.

One of the oldest mining industries in

the west has again revived in the re-

opening of some of the old lead and
zinc properties in or around Lorion
township, near Thunder bay, lake Su-

perior. Already several hundred tons

have been raised from one mine, and
other companies recently incorporated

to mine here expect to do as well on
others.

it may be remarked as an indica-

tion from the miner's point of view of

the state of the industry that wages
on the whole are good, employment not

scarce, and the condition of the mines as

regards safety generally improving. Al-

though the number of casualties report-

ed during 1903 was the same as during

1902, an appreciable decrease is noted

in those occurring underground and in

the fatalities.

Gold Mines

Sultana

In May 1903 the former owners, the
Sultana Mine of Canada. Limited, sold

the entire Sultana property for a min-
ority stock interest to the Sultana Gold
Mine, Limited, Rat Portage, Out. The
working capital for the renewed de-

velopment has, it is understood, been

subscribed largely by a few local men.
amongst whom is Mr. J. F. Caldwell,

managing director pro tern. To .Mr.

Caldwell, one of the original owner-, is

mainly due the successful operation of
tins mine and its present activity.

Since the close down in the spring of

1902 a few men have been retained to

keep tlie surface plant in shape and
carry on any repairing necessary. .J.

Johnson, mine captain, has remained in

charge and will shortly increase the

present force of 9 to about 15. Since

-May 1903, when the workings were
again unwatered. the mine timbering
iias been overhauled where necessary,

and two bulkheads placed at the south

end of the workings, one on the "2nd

level at 1-10 feet north of the Crow n

Reef vein, and one in the winze con-

necting the 2nd and 4th levels on that

vein and at 00 feet below the 2nd
level. In this way the heavy inflow of

water from the Crown Reef workings
will be excluded from the rest i
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northern main portion of the mine,
wnere development is now to be con-
tinued.

The 7th level northeast drift followed
the diamond drill holes to the end, a
total distance from the shaft of 007 feet,
but found that the gold values in the
quartz vein (1) at the face were too low
to warrant devoting more attention to
it. At about 500 feet from the shaft in

this drift another quartz vein was cut
through lying entirely in the trap,
but at this point carrying only low
gold values. It followed in its S.

30 degrees W. direction to where it will
enter the granite, a pay chute may, it

is thought, be found since all the pay
ore so far has been confined to the
granite formation.
The other vein or branch off the orig-

inal lode which on the surface lies

about 100 feet west of the latter and
at the lake shore, has hitherto not
been given much attention. According
to the plan for future explorations,
drifts will now be run to it from a
suitable point in the second or fourth
level south in the old workings. The
other mining work proposed consists in
sinking the shaft from the eighth to
the ninth level, for which purpose the
timbers are now being completed from
the seventh down to the eighth level.

There are scattered quartz stringers in
the shaft bottom, but no defined vein.

These will be drifted on and another
attempt made to locate the faulted
main lode.

Burley Mine

This is one of the properties in the
vicinity of the Sultana mine. An at-

tempt was made several years ago to
locate the extension of the Sultana
vein on the Burley locations, D 193, D
193 A and 271 P, which are practically
all under water, by means of a caisson
built in the water and a shaft sunk
from it. Descriptions of the works with
plans will be found in the Report of the
Bureau of Mines Vol. VIII. pp. 46, 52
and 04.

l-'rom June 1899 until the summer of

1903 the property lay idle. It is now
owned by the Coronation Gold Mining
Company, Limited. Rat Portage, Ont.,

with J. Burley Smith as manager. A
force of eight men was engaged pum-
ing out the shaft preparatory to car-
rying on further development. Ac-
cording to Mr. Smith the workings
measured as follows: Shaft, 202 feet

deep; first level. 108 feet deep; south-
east drift 50 feet. Second level, 175 feet
deep; southeast drift, 65 feet; north-
wesl drift, 16 feet.

(1) Bur. Mines, Vol. XI., p. 251.

The water was making in the shaft
so fast that the united efforts of the
pumps to lower it below the first level

were almost futile. Leakage around
the bottom of the caisson may partly
account for the heavy inflow; but an-
other serious cause may lie in the open-
ing or washing out of fissures from the
lake bottom down. If some co-oper-
ative arrangement could be arrived at
between the owners of the two ad-
joining properties, the Sultana and the
Burley, by which either the Burley
workings would be permanently closed
as such and any ore bodies therein
reached and developed from the Sultana
workings, or sufficient of the adjacent
Sultana property along the shore be
granted to the Burley as a site for their
power plant instead of necessitating its

installation on the caisson, there would
be much better chance of success for
the Burley undertaking. Negotiations
to this end were reported to be on
foot at the time of my inspection, 14th
September 1903.

Mikado Mine

.No inspection was made of this
mine on the occasion of my trip of
inspection in September 1903, since

operations had been suspended there the
previous April. The stamp mill had been
closed in November 1902. From the
manager, Mr. X. McMillan, I learn that
until December the workings were kept
pumped out, and that the last mining
done brings the measurement under-
ground to the following :

No. 1 (vertical) shaft, depth 325 feet.

Fourth level, depth 240 feet; north
drift 700 feet (235 feet increase). At in-

tervals along the latter several quartz
veins were struck of about 3 feet

width one assaying $19.00 per ton and
the others from $3.00 to $5.00; but all

pinched out again wit Inn short limits.

This drift is in trap schist. At 1,000

feet north of this shaft another dia-

mond drill hole was bored at an angle

of 00 degrees west through granite
first, then trap, then soft vein matter
composed of mixed quartz and trap
schist, and lastly trap to the bottom.
Values in the vein, judging from the

drill cores, were quite low.

From the incline shaft no further
nnning has been done, but in the ninth
level south a diamond drill hole was
bored at a Hat angle of 270 feet south tap-

ping No. 3 vein at 261 feet or 1,061 feet

south of the incline shaft, and finding

it about 10 feet wide, but with values

in the core samples of only some $2.00

per ton. Several smaller intervening

quartz veins poor in values were pierced

before reaching No. 3 all of which are
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traceable on the surface, according to

Mr. McMillan, in nearly the same rela-

tive positions.

The company has now decided to in-

definitely suspend operations. It' any
other operator should desire to pros-

pect the ground further on the chance
of finding in some of these veins richer

ore bodies or pay chutes, the company,
i am informed, holds itself ready to

consider such a proposition.

The Golden Horn
Alining progressed steadily during the

year to the date of inspection, 13th

September 1903, and considerable satis

factory development was accomplished;
but excepting a little more surface strip-

ping it is still confined to the one.

quartz vein. The position of manager
is now occupied by Mr. li. T. Thorne,
with Ed. Hammill as foreman and a
force of 14 men.
The shaft is 255 feet deep, an in-

crease of 71 feet. First level, east drift

unchanged; west drift 176 feet turning
then south 72 feet to connect with the

old shaft, which lies 10 feet farther, for

better ventilation; at 51 feet south of

the turn another mixed quartz and
schist vein was struck which apparently
does not outcrop at the surface; in

the face also more quartz appears, prob-

ably forming part of the vein on which
the old shaft was sunk, the quartz
carrying galena, blende and pyrite.

Second level, depth 106 feet (new) ;

east drift 175 feet, and west drift 170

feet, with sumps in both and a small
Cameron pump unwatering from the

east one. Third level, depth 23.5 feet;

east drift 52 feet; west drift 57 feet

with, at 16 feet in, a crosscut running
south 38 feet, to continue across the

formation and intersect the other par-

allel veins outcropping on the surface in

this direction.

Reference was made in the Eleventh
Report of the Bureau of Mines, pp. 251

and 252, to the vein in the mine work-
ings, and to this may now be added the

fact that it is very irregular in width,

waving in and out from a mere
stringer to a solid quartz body 3 1-2 feet

wide. The one solid band occasionally

breaks up into several, which then in-

terband with the chloritic schisl conn-
ing a well-defined deposit several feet

wide. Unless the gold values extend
into the wall rock it can hardly pay
to work the mine for this one narrow-

quartz band, even though it were un-
usually rich. Careful and systematic
sampling would soon elucidate these
points. Of course the other veins on
the property may contain pav chutes
but not enough effort has yet been put
forth to find this out.

The shaft maintains a uniform in-

cline north of 6] degrees; the timbering
therein is kept in first-class condition.

A new 3-inch Ingersoll air-compres-
sor has been installed. The rest of the

plant is the same as at last inspection,

lor this a new power hou.se has been
erected. The other additional camp
buildings consist of several private
dwellings and a machine and blacksmith
shop, of neat appearance and well

painted.

A suitable dynamite magazine has
been erected in a safe place; but no
tnawing house as yet. For the placing
of this latter and for a general improve
ment in the practice of handling the

explosives, instructions were given.

Crown Point

Descriptions of this property and of

the work done below and above ground
will be found in the Bureau of Mines
.Reports, Vol. IX. p. 59, and Vol. X. pp.
79 and 92. It is now three years since

the mine closed down. In August 1903,

according to information received from
Mr. R. J. Elliott, manager for the pres-

ent owners, the Crown Point Mining
Company, Limited, sold the entire prop-
erty to the Black Cat Mining Companj ,

Cincinnati, Ohio, president S. P. Kineon.
The intention is to resume mining de-

velopment at once, and to aid this by
installing more mining machinery.

Olympia Mine

This property, mentioned in the last

report of the Bureau of Mines, was
under development at that time, a shaft

being sunk. During most of the sum-
mer of 1903 a force of 15 men or-

thereabouts continued putting down
the same shaft. Work was suspended,
however, in September.

Mines Contract

Mr. J. W. Cheeseworth. manager of

the Mines Contract and Investigation

Company, whose head office is in

Toronto. informs me that during
L903 exploratory development was done
on five o'f the company's properties, on
Ulytie and Rush bays. Lake of the

\\ oods, and in the Seine river country.

The company is said to have control of

mining locations aggregating about 11.-

060 acres situated in various parts of

the Kainy River District. These it

develops a little to show to better ad-

vantage their size and value tor a sale.

The forces employed in this work are

usually small, in each case numbering
1 1 . mi three to live men.
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Great Northwest Mine

The property by this name consists

of part of numerous locations situated

on the north side of Clytie bay, lake of

the Woods, controlled by the Great
.Northwest Mining Company of Tor-

onto. It lies three-quarters of a mile

northeast of the Indian Joe miaa.

Under manager J. Williams a force of

six have been employed sinking a shaft

Bince the spring of 1903. The shaft is

33 feet deep, vertical, and 8 by 10 feet

in size and is sunk in a dike of schistose

felsite light-green in color. A few
grains of pyrite were visible, but no

other sulphides. All mining is by hand,

and the men are living under canvas.

Instructions were given to erect a

dynamite magazine at once.

Indian Joe

This property, described in the last

Report, has continued under develop-

ment steadily, except for an idle period

m the spring, up to 12th September;

1903, J. Williams being manager with a

force at present of only 5. During
mosl of the summer 16 were employed.

The main shaft has reached a depth

of 85 feet. First level, depth 80 feet,

east drift 50 feet, with at 30 feet in, a

crosscut south 8 feet; west drift 45 feet,

with, at 30 feet in, crosscuts south 45

feet and north 20 feet. The shaft is

sunk in a disturbed and schistose band

of slaty trap which strikes east and

west with nearly vertical dip, and con-

tains a few parallel stringers and pock-

ets of quartz.

The shaft is in good shape, hoisting

'.'•ill- done by bucket on skids. The
mine buildings include a shaft house 20

feet high, and a power house in which

are installed a 4-drill air compressor, a

duplex cylinder single drum hoist wind-

in- 7-8-inch steel rope, and two locomo-

tive type boilers of 35-h.p. and 125-h.p.

lespectively. There are only two camp
buildings as yet.

An explosive magazine has been built

in a sale place; but some instructions

w»rc necessary for safer methods of

handling the dynamite.

Cameron Island

The last accounts of this property

were published in the tenth Reporl

Bureau of .Mines pp. 79 and 92. for the

year 1900. Since then no work had
been done until the summer of 1903.

when a lO-stamp mill was purchased

and sent in for erection by next summer
if possible. Two or three men are now
placing foundations for the building and

plant. The owners are still the Om-

eron Island Mining and Development
Company, Limited, for whom T. F.
-Morrison remains in charge of the prop-
erty.

Gold Reefs

A partial description of this property
was given in the last two Reports of
the Bureau. Development continued
until the summer of limo, when work
was again suspended. The shaft was
sunk 185 feet deep on an incline of 00
tiegrees south. First level, depth 100 feet;
ease crosscut 40 feet; west crosscut 45
feet. Second level, depth 185 feet; west
crosscut 45 feet; east crosscut 48 feet;

south drift 43 feet.

The island on which the mining has
been done and the camp erected has an
area of about two acres. 2S'ear it are
other smail rocks and reefs above or
near the surface of the water, the for-

mation of all being protogine. A
slight disturbance has faulted the for-

mation in a northeast-southwest direc-

tion along a number of parallel planes,

leaving schistose bands five inches or
so in width in the otherwise mas-
sive rock. The shaft has followed
down one of these schistose

bands on an incline of 60 degrees
south, but in or along the line of strike.

There was no wall or plane to deter-

mine this particular incline for the
shaft and it might have been at any
other angle. At 80 feet depth another
fault plane was struck running nearly

at right angles to the others and trace-

able on the surface. The crosscuts

from the shaft followed along it, at both
the first and second levels.

The disturbed bands are altered to a
light green chlorite schist, through all

of which, both on the surface and under-
ground, narrow, irregular quartz string-

ers are scattered in the proportion of

5 to 10 per cent, of the whole. The
massive formation also contains quartz
stringers, but in smaller and more ir-

regular quantity than the schistose por-

tion-. The gold is said to occur in con-

nection with all or any of the quartz
and to be free. Very little of any
other mineral, such as iron pyrites, i->

visible. Judging from a few assays, the

gold is not uniformly distributed, and
until a thorough assay examination is

undertaken, it is impossible to say

where the values lie. or what part of

tie whole location should be developed

to extract them.

Combined Mine

This mine which has been shut down
for several years was re-opened a month
or so prior to my visit in September,

1903. .Numerous accounts of the opera-
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tions of the former owners, the Combin-
ed Gold Mine Company, and of the geo-

logy of the locations will be found in

the earlier reports of the Bureau of

Mines, the most complete being in Vol.

VII. pp. 43-40, Vol. Vlll. p. <>i, and Vol.

IX. p. 50. The Camp Bay Mining Com-
pany, Limited, of Buffalo, N. Y., and
Niagara Falls Ont., have since taken
over the property, and placed Sidney
Pinchin in charge as superintendent with

a force of nine men.

The mine lies about two miles east

of the south end of Camp bay, Lake of

the Woods, or about 50 miles by steam-

boat south of Bat Portage, and is con-

nected with the bay by a trestle railroad

running mostly through swamps. The
mill at the bay end ran for a month or

so during the fall of 1902. It is now
idle again, and will probably remain so

until the mining development blocks

out ore suihcient to ensure steady pro-

duction. New camp buildings have been
erected at the mine end, to avoid travel-

ling back and forth from the old camps
on the lake shore.

Mining is now conhned to one loca-

tion, on which a number of open cuts

and short shafts had already been sunk.

Of the latter, three lie near the present
point of development and within 80 feet

of one another along an east and west
line, the east one 26 feet deep, the mid-
dle 15 feet deep, and the east 10 feet

deep, and all connecting underground
with the same level of 80 feet in length.

The No. 2 or middle shaft is now be-

ing straightened for a skip road to fol-

low down the vein to the north,

the impression being at this point,

it turns or folds down with a
steep incline north. There is no
doubt about the vein lying prac-

tically hat to the south of these shafts,

numerous openings showing the quartz
beneath only a few feet of the trap

and felsite country; and to the north
about 350 feet beyond the shafts the

vein outcrops again at a number of

points, so that taken together with
other indications and findings, there ap-

pears little doubt that this sudden dip

to the north of No. 2 shaft is merely
a pronounced syncline in the vein.

Similar characteristics exist at the
other exposures over the area of 600

by 1,200 feet in which the vein has been
found. The quartz averages from 5 to

6 feet in width in a horizontal tissure

of t he trap, the accompanying felsite

having apparently been ejected subse-

quently along the same plane.

The new power-house at the mine
workings contains a 30-h.p. boiler and
a duplex cylinder hoist engine. For the

handling and thawing of the dynamite
safer methods were advised.

Fimt Lake

This property, of which a partial de-
scription was given in the last Report
of the Bureau, comprises mining loca-
tions McA 285 and 286, IS 430 and 431,
and a water location S 433 on Cedar
nver about 2 miles distant from tne
mine, aggregating 40S acres. Develop-
ment is confined largely to MeA lis...

which has an area of 138 acres.
H hen inspected in September 1003

superintendent W. B. Drummond had a
force of 15 employees, some at mining
and the rest on mill construction. The
mill is a Krupp ball mill and as soon
as completed in the fall it was intended
to make a test run on all the ore now
on the dump, which amounts to between
400 and 500 tons.
Mining development has been con-

fined as surface work largely to the
outcroppings of the vein on the rocky
ridges. At the northwest end of the
mam exposure a combined open trench
and tunnel runs in SO feet, and from
here the ore was being gathered for the
mill test. No. 1 shaft lies 200 feet
southeast of this and is now closed and
lull of wnter. No. 2 shaft is 80 feet
tart her southeast, 15 feet deep, and
also closed. At separated intervals for
several hundred feet farther southeast
the vein has been stripped and cross-

cuts and trenches made in it.

The vein follows what appears to be
a true fissure striking X. 70 degrees \Y.

through a country of somewhat slaty
trap whose strike is however N. SI de-

grees \V. The faulting movement has
more or less altered the two walls to
a talcose schist, and where this is pro-

nounced quartz has been deposited in

stringers and lenses across a maximum
width of S feet. Visible gold occurs

in a fine state occasionally in the quartz,
and with the latter some calcite and
a small amount of pyrite is intermixed.

The mill building on the lake shore
was completed last year, and near it

are several camp dwellings. From here to

the mine, a distance of some 400 yards.

a wagon road has been constructed.

The mill power plant consists of a 125-

h.p. return tubular boiler and a large

horizontal engine set up in the same
building. Besides the large revolving ball

mill, which is to crush and amalgamate
the ore, the remainder of the building

is occupied with the various tanks ap-

pertaining to the cyanide process. Cy-

anidation will not however be included

m the first tests to he made this fall.

A safely situated dynamite magazine

has been erected; but both with regard

to the storing therein and the thaw-

ing at the mine, it was necessary to

give directions for better and safer

methods.
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Nino Mine

Alter some further development at

this mine during 1903 operations were
again suspended in September. Sup-

plies were then being taken in by canoe
liom Whitefish rapids, the terminus of

steamboat navigation from Rat Portage,
the mining machinery belonging to the

property which has lain on this port-

age for a year or more may be taken
into the mine this winter.

Virginia Mine

The last account of operations, includ-

ing a general description of the prop-

erty, was given in Vol. IX. Bureau of

Mines pp. 46-47. A little more develop-
ment was done underground during
August 1903 and more camp buildings
erected, but after that all was closed

down again. This property covers a
number of mining locations on Sturgeon
lake, about 10 miles by canoe route
west of Whitefish rapids, Regina bay,
Lake of the Woods.

Eagle Lake Area

Since the opening of this area there

have been only two or three operators
actively mining, and two of these, the

.Northern Light Mines Company and the

Grace Mining Company, now own most
of the located properties at the west
end of Eagle lake, which seems to be
the most valuable portion of the terri-

tory. Mill tests have been made at in-

tervals' through the year at the small

Eldorado mine plant, of ore from the
properties of the various companies
with returns in gold that are very en-

couraging. As all the developed prop-
erties lie within a few miles of each
other on the islands and the mainland,
and all near the shore, the most feasible

scheme for ore reduction appears to

be the erection at a central point of

a large enough mill to handle the ores

from all the properties, some -i\ or

seven in number at present, especially

since most of the developed veins are

rather small to form the only source of

ore supply for a 10-stamp mill.

The important gold-bearing veins of

11k- area are confined to the granite

formation over a width of a mile or

more from its contact with the

green trap, which contact crosses Eagle

lake with a tortuous but on the whole
northeast-southwest strike. The quartz

of the veins in the trap on the north-

west side of the contact has not yet

been found to carry gold in paying quan-

tities, even the veins actually in the

contact being generally lean. Those in

the granite will, on the other hand, pan
gold, even to the merest stringers of
quartz, the metal occurring therein
usually free and risible both in coarse
and fine grains. The commonly asso-
ciated sulphides are almost entirely ab-
sent.

The mines of this area were on this

occasion inspected during the last week
of September, 1903.

Golden Eagle

After passing through the hands of

several parties and receiving a iic tie de-

velopment from each, it looks as if the
property would revert again to the
original owner, X. Higbee; and if so, it

will probably undergo more continuous
and systematic mining than hitherto.

In August 1903, 29 tons of the ore were
run through the Eldorado mill, produc-
ing $307.50 in gold, or $10.60 per ton,

according to the statement of the man-
ager.

Grace Mine

This property covers mining location

M H 251, on the west side of Eagle
lake and is owned by the Grace Mining
Company, Limited, Ridgeway, Ont., and
Lufiaio, N.Y. The president and man-
ager of the company is J. H. Cassior,
and mine foreman R. McKinstry, tke
force at the mine numbering 5. De-
velopment of the auriferous deposits has
progressed fairly steadily for two years
past. No. 1 shaft lies a few hundred
feet back from the camp on the lake
shore and at the top of the hill. It is

28 feet deep, vertical, and 6 by 9 feet

in size, on a vein of trap and quartz
striking about northeast, and filling a
fissure which traverses both the granite

and the contact between it and the

green trap. The combined vein filling

is not much over a foot in average
width, the quartz making about half

of this and varying from an inch to 26
inches in width. The quartz carries

galena, blende and pyrite and an un-

usually thick sprinkling of visible gold.

A mill test of 3 tons of the ore is said

to have given $83.00 gold per ton on the

plates, which is quite possible judging
from the vei7i material now on the

dump. It is a question, however, wheth-
er it will pay to mine such a narrow
ore body.
Mo. 2 shaft at 96 feet southwest of

Xo. 1 is 29 feet deep, vertical, and 6 by
9 feet in size on another narrow cold-

bearing stringer of quartz, entirely in

granite and parallel to Xo. 1 vein.

On the lake shore at about 1,000 feet

southwest of Xo. 1 shaft a tunnel has
been driven 128 feet northwest into the

granite hill, and at the face crosscuts
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another northeast-southwesi vein which
is exposed on the surface t)0 feet above.
Drifts were run on it 33 feet northeasl
am) 37 feet southwest. The so-called

vein is of indefinite outline, being com-
posed of a mixture of quartz stringers
,m schistose granite along a sheared
/one of this country rock.

Instructions were necessary for the

remedying of certain improper prac-

tices in handling and storing dyna-
mite. The camp includes boarding and
bunk- houses, office, stable, etc. in front
<>!' it a dock has been constructed for

i lie company's small steamer.

Buffalo Mine

.1 lie above property is known both
by this name and by its location num-
ber, M H 24G, and is situated on the
west shore of Eagle lake between the

Eldorado and Grace mines. The North-

ern Light, Mines Company, the owners,
during the summer did a considerable

amount, of exploratory mining, of which
N. Higbee was in charge. Several camp
buildings have been erected on or neai

the shore. From the shore line a tun-

nel has been driven west 30 feet cross-

cutting to the hule. which was then fol-

lowed southwest for 7S feet farther.

At 553 feet west of the tunnel No. 1

shaft was sunk, 28 feet in depth and
vertical. To the southwest of this a
pit and a 15-foot shaft, called No. 2,

have also been sunk. The auriferous

deposit consists of a mixture of alter-

ed schist and quartz filling a sheared

zone in a pink granite, formation. At
No. 2 shaft the disturbance appears to

have taken two directions, both north-

easterly, one running to No, 1 shaft

and the other to the tunnel. The width
of both branches varies from about 10

fe«»t. "tn 25 feet. All mining had ceased

some time previous to my visit.

Eldorado Mine

This is another of the Northern Light
Mines Company's properties mentioned
in former Reports of the Bureau of

Mines. No mining has been done since

the beginning of 1903, when a shaft was
Blink at the mouth of the original open
cut to a depth of tit) feet along the in-

cline ot the vein 73 degrees northwest-
erly. The vein of quartz tills a well-

defined fissure from 3 to 5 feet wide in

B green hornblende granite and strikes

north 70 degrees east. Most of the ore

from this work has been milled in the
•.'-stamp plant erected a short distance

from the mine. The milling machinery
includes simply the two 1,000-lb. stamps
with amalgamation table and a 20-h.p.

5m

boiler. On the other side ot this point
and in a sheltered bay the camp has been
built, including living and boarding
houses, office, two private dwellings, etc.

-Mr. N. Higbee, general manager for
the company, was j n charge of the work
at this mine.

Baden Powell Mine

The Northern Light .Mines Company
acquired this property in April 1903.
At the time of inspection the force of
employees numbered seven, under man-
age] X. Higbee. -Mining had progressed
Since the spring and two mill runs were
made at the nearby Eldorado plant on
an aggregate of 28 tons of the ore. The
gold recovered amounted to about
$40.00 per ton, according to the man-
ager.

The main open-cut on the vein has
been enlarged to a length of 50 feet
and a depth of 35 feet with shelving
end-. A shaft way i> shortly to be
timbered down the centre, and there-
after all work confined to sinking. At
200 feet southwest of it a new shqft
has been sunk 50 feet deep, vertical, ami
6 by 8 feet in size, but is at present
closed.

There are three veins of probable im-
portance cutting aeioss the southwest,
end of this South Twin island, and all

traverse the same granite formation with
approximately the same northwesterly
strike, but varying in dip. Xo. 1 vein,
on which most of the development has
been done is the most southwesterly of

the three. No. 2 lies 300 feet northeast
of No. 1, and "is composed of quartz
Lenses intermixed with a sjieared zone
of the granite about 5 feet in width. Xo.
3 vein lies 300 feet still farther north-
east beginning at the shore of 1 he
island near the camp. It averages be-

tween 3 feet and 4 feet in width.
-New camp buildings have been erected

on the easterly side of the island and
on the other aide, near the mine work-
ings, a new office.

The company recently built a 40-foot
steamboat for service between Ver-
milion Bay station. (.'. 1'. l!y.. and the
mines

Viking Mine

•\ short account was given of the
lirst operations in 1900 of this mine in

the Tenth Report of the Bureau of

Mines, page 00. Since then it has

d into the ha mis of the Viking
Mining Company, of Toledo. Ohio. A
new contract for continued development
tiad at the time of my visit just been
let, the mine having been closed since

l he spring.
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A shaft had been sunk on the vein in

the granite to a depth of 80 feet, 6 by
9 feet in size and inclining SO degrees
southeast with the dip of the ore body.
All this was done by hand drilling. The
vein maintains a width of 4 to 6
feet of quartz intermixed with the ac-

companying narrow dike of trap, which
was ejected into the same fissure.

Only one camp building has so far
been erected, since the force has not
exceeded 3 or 4 men at any one time.

S 500

Auriferous veins were discovered on
this location by K Higbee and asso-
ciates and last winter worked by them,
the property is situated on another
small lake about 2 1-2 miles southwest
at the southwest end of Eagle lake,

and contains 225 acres. According to

.N. Higbee, from whom this information
was obtained, there, are three veins on
Lin? property. Two are parallel with
northeast strike, one averaging 10 feet

in width and the other 6 feet, and the
third, 2 feet in width, cuts across these

at right angles. The formation is gran-

ite, through which a tunnel was driven

50 feet, crosscutting the 10-foot vein on
the way in. Considerable other work
was done in the way of stripping the

veins at numerous points over the sur-

face.

Ideal Mine

.the Ideal Mining Company of De-
troit, Mich., has acquired a mining loca-

tion covering the north 80 acres of lot

8 in the first concession of Van Home
township, Rainy River district, and dur-

ing the past season erected a camp
building or two and did a little min-

ing work. This last consists of a shaft

36 feet deep and some surface strip-

ping. Machinery is being ordered for

installation next season, when work is

to proceed on a more comprehensive
scale. This mine is reached from Dry-
den.

Redeemer Mine

When inspected on 23rd September
1903, the force numbered 9 under super-

intendent Gus Larson. The mine lay idle

until the new machinery was installed in

March, because without this it had been

found difficult to keep the water out of

the workings. The shaft is now 130 feet

deep and maintained vertical. At CO

feet depth a short pump level was run

from which water is now raised. The
first level" is at a depth of 100 feet, but

nothing more than the station has been

cut out as yet. The intention is to sink

to 230 feet before doing much drifting.

Satisfactory timbering has been placed
in the shaft to a depth of 60 feet, the
remainder to follow at once.

The machinery in the adjoining hoist
house includes a 35-h.p. boiler, a 3-drill

Rand air-compressor supplying power to
the two air drills, and a small hoist
operating the bucket in the shaft. The
shaft head-frame is constructed solidly

of square timbers and not covered in.

A good dynamite magazine has been
erected at a safe distance from the
workings, and for thawing this winter
a proper thaw-house will be built. More
buildings for the camp are to be added
shortly, the lumber being now on the
ground. The Government constructed
last season a 2-mile road from the ter-

minus of the steamboat route from Dry-
den in to this mine, and to the Gold
Moose beyond.
The mine now exhibits a well-defined

vein from 7 to 10 feet wide from the-

surface down, composed of quartz and
gieen trap (the country rock) inter-

mixed. Iron' pyrites impregnates thp

whole to the extent of about 1 1-2 per
cent.

An adjoining location on lot in the
first concession of Van Home, known
as the Lost mine, was extensively ex-

plored over the surface during the sum-
mer by Gus Larson, superintendent of
the Redeemer. The quartz vein has
been stripped for about 500 feet and is

from a few inches to IS inches in width,
it fills a true fissure with a strike east

and west, and dip 63 degrees north in

the green trap of the area and accord-

ing to Mr. Larson, carries a good deal

of free gold. No other work has been
done since.

Gold Rock

This property consists of mining loca-

tion H P 405 and adjoins the Big Mas-
ter mine to the south, on the shore of

Upper Manitou lake. It is owned by
the Gold Rock Mining and Milling Com-
pany, of Detroit, Mich., and (Hold Rock,
Ont., for whom- J. M. Sweeney is man-
ager and secretary. Last winter and
again this summer two shafts were
sunk about 1,500 feet apart, one 50

feet deep and the other 60 feet ueep

A heavy inflow of water necessitated the

suspension of work until mining ma-
chinery could be installed.

'.two camp buildings were erected to

house the force of 8 men.

Reliance Mine

This property was originally called

the Independence mine. It is owned
and operated by the Reliance Gold Mill-

iner and Milling Company, Limited, of
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Detroit, Mich., under the superintend-
ence of T. Armstrong with a force of

eight. For b' months previous to in-

spection mining had been confined to

sinking another or No. 2 shaft at 300
lent southwest of No. 1 shaft, to (J7 feel

in depth. First level, depth 80 feet;

north drift, 75 feet; south drift 75 feet

The shaft is timbered and has a good
ladderway. Hoisting is done by means
of bucket, block and tackle and horse.

with a good brake on the rope.

The quartz vein extends down thP
Bhaft and along the north drift. In the

south drift it disappears at 10 feet

from the shaft-

Instructions were given to build a

dynamite magazine at once.

Twentieth Century-

Active development marked the
past year's operations at this mine, so

far as the erection of surface plant is

concerned. Underground development,
lias not advanced in nearly the same
proportion, so that with the 20-stamp
mill ready for a continual supply of ore

we. hud the mine producing only enough
to keep one or two of the batteries in

the mill running from 2 to 11 hours a
day. Out of the force of 32 employees.
8 are miners
Underground development is still con-

fined to the main shaft, which is now
340 feet deep inclining uniformly 83 de-

grees south. First level, depth 80 feet;

unchanged. Second level, depth 1G0
feet; east drift 20 feet; south crosscut

26 feet, cutting through a 2-fpot quartz
vein at 20 feet in; west drift 18 feet,

then turning north for 47 feet. At 12

feet north from the turn the main vein

was struck and drifted on west !>3 feet,

the quartz gradually decreasing in

width from Id feet at the east

end of the drift to 3 feet at

the west face. Third level, depth
240 feet; west drift, 159 feet; at 15 feet

in. crosscuts run north 42 feet, and
south 85 feet, and in the latter at 31

teet south another drift runs west. 78
feet on a one-foot vein of quartz; at 20

feet in the main west drift and overhand
Htope 40 feet in length extends along
the drift and is timbered over, and up
the centre of it an upraise was driven
to the second level; at 130 feet in the

west drift the quartz vein again appears
in irregular stringers from there to the
tare, it having pinched out from the end
of the st ope to that point. Fourth
level, depth 320 feet: west drift 15 feet,

with at the face crosscuts south 5 feet

and north 71 feet. At the face of the
north crosscut what appears to be the
main quartz vein had just been broken
into at the time of my inspection, 2Sth
September 1903.

The surface plant lias been entirely
re-arranged since the erection of the 2u-
Btamp mill, all the power machinery
now being stationed in the one building
adjoining the mill. This part of the
plant includes the original 3-drill Rand
air compressor; one-half of a 12-drill

Ingersoll air-compressor; the mill en-
hoist engine, the drums 4 inches diam-
hoist engine, the drum 4 inches diam-
eter by 2 feet G inches face, using 3-4

inch steel rope, one drum operating a
skip in the shaft, and the other another
skip from the shaft head up a trestle

road 350 feet in length to the ore bins

in the tup of the mill. The milling plant
includes only the stamp batteries and
the amalgamation plates, the ore not
requiring concentration. At the top of

tne building there are two large ore
bins one above the other, and between
them the rock crusher is set up.

It was again necessary to give instruc-

tions for the adoption of safe practices

in handling the dynamite.

Giant Mine

Another location, H W 185, has been
added to the original two locations com-
prising the property, H W 74 and 75,

and adjoins these to the east. The own-
ers are the same, but P. Paulson has
been made superintendent. The force

numbered 7 at date of inspection, 27th

September 1903. Mining had been con-

lined to the shaft on H W 75 and it was
then 212 feet deep, inclining SO degrees
westerly. First level, depth 200 feet;

east drift 150 feet, with a crosscut from
the face 24 feet south. This east drift

will be continued to strike the ore

shoot which is exposed on the surface

at 2U0 feet east of the shaft. The shaft

follows down a shattered zone of slaty

trap carrying a few irregular stringers

of quartz, and the hrst level east drift

is still in the same. There appears lit-

tle excuse for having sunk at this point

where no ore exists, when at 260 feet

east a well-defined quartz vein carrying

visible gold outcrops a- the only chute

in sight likely to produce pay ore. The
shaft is timbered with a solid collar 4fl

feet deep and below this to the bottom
with square frames solidly lagged. The
ladder-way is partitioned from the

hoist-way but the ladders extend with-

out platforms from top to bottom. An
open head-frame carries the sheave for

the bucket hoisting cable, which runs

thence into the adjoining hoist house.

New camps consisting of office, bunk
and boarding house, etc. have been

built on location H W I s "'. A satis-

factory dynamite magazine has been
built, but was not kept in a cleanly

condition
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Gold Standard

The Gold Standard Mining Company
of Morris, Minn., have changed their

point of operation from their hist loca-

tion G 340 (2) on Sairey Gamp lake to

location H W 271 of 40 acres situated

on the northwest side of Nelson lake.

These two locations are about a mile

apart. The steamboat runs down the

Manitou lakes about 35 miles from
Gold Rock to a short portage on the

west side of Lower Manitou, from where
the journey to the mine continues by

canoe for two miles farther. E. E.

Hall is manager and employed 16 men at

date of inspection, 26th September 190.J.

Operations began here in October 1902,

since which time camps have been erect-

ed, cons st.ng of bunk house, office, stable,

hoist house, etc., a 3-4 mile road con-

structed between Sairey Gamp and Nel-

son lakes, and the waters of Sairey

Gamp lake raised about 2 1-2 feet for

better navigation by a dam at their out-

let into Manitou lake. A few feet from
the shore of Kelson lake, the shaft has

been sunk 95 feet in depth, vertical,

and by 9 feet in size. The collar ex-

tends to a depth of 15 feet. Below this

are square frames carrying the parti-

tions between the two compartments
and the ladderway to a depth of 50 feet.

First level, depth 80 feet; east cross-

cut 110 feet with at the face a rise at

45 degrees incline 36 feet farther west.

Mining is now confined to sinking in

this shaft. On either side of the shaft

along tlie outcrop oi tlie quartz vein

two pits were sunk from 6 to 15 feet

deep. The shaft head frame is 12 feet

high and open. Hoisting is done by
bucket operated from the adjoining

hoist house by a small engine and a 30-

h.p. boiler. The quartz vein cuts

through a formation of compact gran-

ular trap with a strike about north 25

degrees east and is distinctly lenticular,

varying in width within short distances

from a foot or so to 8 feet. The dip is

imi apparent from the surface expo^ui •-.

and as the shaft was started down at

about 25 feet west of its outcrop and
has not yet met the vein with depth.

not much else is known regarding its

size and value.

Big Master Mine

At the time of inspection. 25th Sep-

tember 1903. W. Shovells was acting

manager with about 30 men in the em-

ploy of the company, with mine fore-

man Malcolm Speer and mill foreman

G. R. Vary. During the fall of 1902

two separate mill runs were made of 16

days each, from each of which about

(2) Bureau of Mines, Vol. V.. p. 100.

$5,000 worth of bullion was obtained,

according to the manager. From then
until May of this year it remained idle,

but since then has run continuously.

Frue vanners no.v replace the original
strake table, which did not effect the
concentration of the ore satisfactorily.

The mine also lay idle from January
to April, but since then mining has
been more or less active in the produc-
tion alone however of the ore milled.

Practically no further development has
resulted during this time. All ore in

sight from the surface down to the sec-

ond or lowest level has been taken out,
so that the mill will be forced to close

down shortly for lack of ore. It is un-
fortunate that a more businesslike plan
of development in blocking out plenty
of ore in advance has not been ad-
opted. The second level northeast drift

was continued 35 feet farther to a total

distance of 278 feet : at 180 feet north-
east, in the pay chute, a winze is being
sunk, and directly above it a connec-
tion made, partly through the open
stope, with the hist level and from
there again with the surface, up which
ladders are placed, providing a second
outlet from the mine. This pay chute
which lies northeast of the shaft has a

length of 80 feet along the vein, and an
average width of S feet, both of which
dimensions it maintains fairly closely

from the surface down. The average
value is given as about $8.00 per ton.

The big or east vein .lying to the south-

east of the above is also reported to

have a pay chute, which is 90 feet long
and about 5 feet wide, lying directly

opposite the one mined in the west vein.

These pay chutes are well defined from
the rest of the vein, in that they each

consist of a sudden enlargement of the

quartz to about double its width else-

where. It is stated by the manager
that the quartz of the west vein car-

ries values pretty well throughout, but
that except at the so-called pay chute
it is too narrow to mine at a profit.

The surface plant was unchanged with

the exception of the addition of another
boarding house and a private dwelling.

Little Master

A short reference was made to this

mine in the last Report of the Bureau
of Mines, in which it was noted thai

all mining work was confined to location

A L 206 bordering on the northwesl

shore of Mud lake, which is a short.

distance east of Upper Manitou lake.

In addition to this the Summit Lake
Mining Company owns the following lo

cations: A L 207. 208; II W 31, 35; G
l(i. 17. 19, 21. 22: and G 18. all in the

vicinitx of Mud and Summit lakes.
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Tlie company is building a 2-mile road
from tin- mine northwest to connect
with the Government road between
fcne'waters of Manitou and Wabigoorj
lakes. S. V. Halstead is manager and
S. Ii. Williamson, foreman, under whom
14 men are employed.
Mining has been going on for the past

year or so and at the date of inspection,

25th September 1903, it was confined to

sinking No. 3 shaft, which is to be.

made the main working shaft. It is

now 50 feet deep, vertical, and 7 by 12

feet in size, with a solid collar to a depth

of 24 feet, but beyond this there are no
other timbers, not even ladders, the men
entering and leaving the mine in the
bucket. Instructions were given to sus-

pend hanging ladders in the shaft im-

mediately, to complete the timbering to

within a safe distance of the bottom,

and otherwise to comply with the Mines
Act regulations for the safe operation

of shafts, which prohibit riding in the
bucket.

No. 1 shaft lies 200 feet west 20 de-

gress north of No. 3 shaft and up the

hill 100 feet higher, and is

50 feet deep, vertical, and 7 by 12

feet in size. The first level is at the
bottom and consists of a crosscut 26
feet west. This shaft has been tem-
poral ily closed until connection can be
made underground by crosscut and up-

raise with the No. 3 working.
.No 2 shaft lies about 350 feet north-

east of No. 3 shaft, and a few feet

higher up the hill. It is 100 feet deep,

vertical, and 6 by 'J feet in size. First

level, depth 80 feet, with crosscuts west
20 feet and east 30 feet.

Hoisting in No. 'A shaft is done by
bucket, the rope after passing over the
sheave on the open head frame descend-
ing the hill over trestles a distance of

about 401) feet to the hoist house. The
machinery here installed includes a
small Jenckes hoist and a 28-h.p loco-

motive type boiler. The camp located

on thi' lake shore about 40li feet from
the mine workings comprises boarding
and bunk houses, office, stable, etc. The
company have ordered mining machinery
of greater capacity amongst which 'will

bean air-compressor, and if possible the

new plant will be set up during thfc

winter of 1003-4.

The formation covering the location

consists of the green trap of the

Manitou gold area, which here has been
disturbed and altered along a number
of roughly parallel lines to a chloritic

schist. In these schistose band-, which
strike in the -:imc direction as the more
Rolid trap, quartz has been deposited
either as a general dissemination of in-

terbanded stringers over the entire
width of the altered area, or as nnp
continuous lenticular vein. No. :> vein

is of the former class and contains
only a very little quajtz. while No. I

vein is of the other variety, having an
average width of about one foot. This
latter vein is rich in free gold, but on
account of its small size can hardly be
considered of commercial value.

Similar deposits have been opened up
at numerous other points on the prop-
erty in means of test pits.

National Mine

This property consists of location H W
7S bordering on Three Hundred lake
northeast of Upper Manitou lake, the
mine workings lying about 200 feet
north of the Government road. S, V.

Halstead, acting as manager lor the
National Gold Mining Company of De-
troit. Mich., the owners of the prop-
erty, has during the past year with a
force of about 10 men sunk a shaft 100
feet in depth, vertical, and 6 by 9 feet

in size. The first level is at a deptn
of 98- feet with drifts north 25 feet and
south 25 feet. Hoisting was done by
buckets and a small Jenckes hoist en-

gine. The latter and a 25-h.p. boiler
are. situated a short distance from the
shaft and covered by a temporary shel-

ter.

The miners live in a camp about a
quarter of a mile southeast of the
Shaft on another location.

Just what the shaft was sunk on, in

the way of an auriferous deposit, is

hard to determine, as the rock dump
exhibits nothing but comnaet green
trap, and the surface nothing in the

way of a quartz vein in the immediate
vicinity of the work. The only visible

vein in connection with the shaft oc-

curred as a stringer 8 or 10 inches in

width at about 100 feet south of the

shaft: at other points across the strike

of the formation, other splashes or

lenses of quartz e\i~t. but indicate no
ore body, being merely a common char-

acteristic of this green trap area.

All operations were suspended here a

few days previous to my vi«it of in-

spection on 24th September 1903

King; Edward

This property consisting of II W 171.

l'U) acres in extent, is situated we-i of

the upper end of Lower Manitou lake

and borders on both Carlton and Trout

lakes. It has been acquired by English

capitalists represented in this country

by !•'. Bolton, Wabigoon. A force of 8

men have -nice June been extensively

exploring the surface showings of

quartz and other auriferous deposits on
the location and have sunk a larjre

number of test-pits and crosscuts. At
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the date of inspection, 27th September
1903, all work had just ceased until next
year, when it is expected a definite plan
of comprehensive development will have
been decided on. One log shanty con-

stituted the camp.

A large portion of the location cov-

ers a boss of biotite granite which lies

in the green trap belt of the Manitou
area and near its western edge, form-
ing one of many similar bosses separ-

ated from the main body of the Lau-
rentian gneiss to the west. As a result

of severe metamorphic disturbances, this

boss of gneissoid rock exhibits two
main lines of faulting or shearing, one
of which with its northwesterly trend
gives the country its fairly definite

strike. The other crosses the first at

right angles, or approximately north 30
degrees east. Two classes of ore de-

posits exist, one filling true fissures as
solid quartz veins from 5 to 6 feet wide!

in a north 30 degrees east direction.

and the other composed of schistose

zones 10 feet or more in width through
which quartz stringers are interbanded
in about equal quantity with the, en-

closing schist.

.Most of the mining done is comprised
within an area of about 400 by 800 feet.

and in this the pits disclose three prom-
inent veins of the first or fissure class.

and two of the latter or banded vari-

ety, or possibly only one, since the two
trend roughly towards each other where
uncovered in the pits. The quartz in

all the deposits carries iron and copper
pyrites, galena and blende, the first

named also occurring in appreciable
quantities in the schistose vein matter.
Very little free gold has been seen, and
the few samples taken for assay were
insufficient to enable one to form any
idea of the value of tlie veins.

St. Anthony Reef

Manager J. S. Steele, of the Jack
Lake Gold Mining Company, the owners
of the above gold property on Sturgeon
lake, reports the following details of
operation since last inspection and plans
for future development. Mining ceased
in March 1903 and since then no other
work has been done. From No. 2 shaft
the east crosscut from the bottom was
driven 105 feet, and the west crosscut
35 feet with from the face of the lat-

ter a drift 20 feet long. From the bot-
tom of .No. 3 shaft the east crosscut
was driven 90 feet, striking an 8-foot
vein at 19 feet in on which short drifts
were run; and the west crosscut driven
15 feet. At SO feet south of No. 2 shaft
an inclined shaft was sunk IS feet deep.
More surface trenching was done at

scattered points over the locations.
The company intends to put in more
mining machinery and a stamp mill,
and with this in view has purchased the
entire surface plant of the Golden Star
mine in the Seine River district. It will

be taken north to the St. Anthony
mine this winter (1903-4).

Shakespeare Mine

This property has been recently ac-
quired lor the auriferous ore body it

contains. The location consists oi 80
acres of lot 5 in the first concession of
Shakespeare township, Algoma District,
situated about one and a half miles due
uortheast of Webbwood, Sault branch
O. P. Ky., or about three miles by road.
It is now owned and operated by the
Shakespeare Gold Mining Company,
Limited, Sault Ste. Marie, Ont., which
is capitalized at $2,000,000. James (Jro-

nan is superintendent, and James Mc-
Ivenzie mine captain, under whom the
force numbers 11.

Since the commencement of the pres-

ent development about six weeks prior
•to the date of inspection, 29th October
1903, a camp has been erected including
boarding and bunk house, office, stable,

blacksmith shop and magazine; a half
mile of road has been constructed from
the mine down to the main highway in
the valley, and considerable surface
mining done.

That portion of the ridge which con-
tains the ore body has very little sur-

face covering, making easy its super-
ficial examination by crosscut and test-

pit over a distance of about 500 feet
northeast and southwest. At a central
point a tunnel runs into the bluff to
crosscut the deposit, its length to date
being 30 feet. This ore is made up of
interbanded lenses and stringers of

quartz and chloritic schist, the latter

more or less altered to a light, highly
quartzose material by severe squeezing
of the rocks and the subsequent circu-

lating waters which deposited the quartz
and gold. As an evidence of the latter
action may now be seen cavities in the
rock throughout the affected area rang-
ing in size from the most minute pas-

sages up to a vent •"> feel in diameter,
all of them lined with contorted masses
of quartz, and occasionally acicular
streaks of both quartz and flakes of
chlorite. The gold was deposited both
in the quart/, and along the walls

in the schist enveloping the biggei
lenses, some of the finds of the yellow
metal equalling in size ami value the
best that the western Ontario gold
areas have to offer.
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The limited amount of development
gives to the ore body a width of at least

50 feet, and a length of about 2.30 feet

at the end in which the tunnel lies. To
the southwest of this about 1U0 feet.

more pay ore comes in with as
great a width as the other, but with its

length not yet determined. Films of

native copper have been found inter-

laminated with the schist, and in one
of the pannings made by the mine cap-

tain he thought he detected native plat-

inum. The sulphides, chiefly iron py-
rites, are confined almost entirely to

the lining's of the above mentioned cav-

ities in the ore. ,

The chloritic schist of the deposit con-

stitutes the body of this extensive

ridge; but at intervals another darker
rock of much the same material has
been ejected in dikes of various widths
trending along the same northeast and
southwest strike. The contact with the

granite lies to the north on the other

side of the valley, probably half a mile

away.

AL 282 or Sunbeam

This mine has continued in steady
operation from the date of the last pre-

vious inspection to that of 7th October
1903 under the same owners and mining
staff. Tli ere is a temporary reduction in

the number of employees at present to

13.

All mining has been confined to the
one working reached by the main shaft.

This shaft is now 318 feet deep, and is

still sinking on the same incline of

about 45 degrees northwest. First level,

no further drifting; the northeast drift

has been dammed to catch the surface

water (practically the only water which
enters the mine) which is then pumped
to the surface. Second level, depth 19.3

feet; northeast drift 244 feet; south-
west drift 179 feet with at 30 feet in,

a sump. Third level, depth 295 feet;

northeast drift 120 feet: southwest
drift 145 feet. From 25 feet in the
northeast drift, third level, water is

pumped to the surface from a 9Uiup.

A new open head frame has been
erected over the shaft 15 feet high, and
at 10 feet distant a small hoist house in

which a new duplex cylinder single drum
steam hoist has been installed, winding
the l-inch steel cable from the bucket
in the shaft. At the foot of the hill

below the shaft a 125-h.p. boiler in a
separate building furnishes steam to thfl

hoist and pumps. A new blacksmith
Bhop and storehouse have also been
built, and at safe distances from the

shaft so as to avoid further danger to

the workings by fire.

Although locally varying greatly in

width owing to its lenticular character,

the quartz vein will average in all the
levels a good workable width of be-

tween 4 and 5 feet from top to bottom
of the shaft. The values according to

tiie manager, T. R. Jones, are consid-

erably better in the lower levels than
above. They appear to lie in a series

of parallel pay chutes from 15 to 30

feet in length along the vein, and sep-

arated by as many feet of low grade
or lean quartz. These pay chutes dip

somewhat steeply northeast in the
vein. The vein proper, which includes a
width of one or more feet of schistose

granite intermixed with quartz stringers

on either side of the main quartz band
above referred to, maintains a much
more uniform width of 6 to 7 feet

throughout. It is reported that com-
mercial values in gold exist in this

schistose portion of the vein as well as

in the clean quartz band, and if so the

gold is probably in the interlaminated

stringers and bands of quartz therein.

By later word from Mr. Jones I learn

that it is the intention of the com-
pany to erect a 10-stamp mill at the

property during the winter or spring

of 1904, and that as a good deal of the

plant is already on hand, brought in by
the former owners several years ago,

the mill will probably be in operation

early in the summer. Stoping on a
sufficiently large scale will necessitate

increased mining plant in the way of

more boiler power, air compressors for

air drills, etc., all of which are also to

be installed.

AL 278 and 200

These two adjoining locations are sit-

uated about one-quarter of a mile south

of the Seine river, near Island falls.

They were surveyed and superficially

prospected several years ago, but no

mining of account done until the sum-

mer of 1903, when, under the superin-

tendence of Henry J. Tharles, the Lit-

tle Rock Consolidated Mining and De-

velopment Company, Limited, of Buf-

falo, N.Y., sent in a small force of

miners and sank a shaft. The workings

are reached by canoe route from Hema-
tite siding or, as it is called, the Hos-

pital, on the C. N. Ry., 5 miles east

down Sapawe lake to Whiskey Jack

creek and thence by a 2 3-4-mile trail

north over a very rough, rocky and

swampy country.

No buildings have yet been erected, a

tent being used instead. The shaft is

50 feet deep, 7 by 9 feet in size, and in-

clined SO degrees west -southwest. The
quartz vein outcrops on a hill about
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300 feet long, which rises out of the sur-
rounding flat swampy land, consisting of
a medium grained gray hornblende-bio-
tite granite, the hornblende and bio-
tite more or less altered to chlorite.
This appears to have been faulted, the
fault plane striking X. 32 degrees E.
and dipping at about 80 degrees to the
southwest. In it the quartz vein has
been deposited. At the northeast end
it shows first at the shaft, down which
a width of G to S feet is seen.
From here for 200 feet southwest to
where it disappears under the swamp it

maintains a width of 10 to 12 feet,
and at two places has been opened out
by surface cuts. The vein filling is

mainly quartz, but this contains an in-

timate mixture of black hornblende and
schist, locally varying'in quantity. A
little iron pyrites was visible.

From a report on the properties made
by .Mr. F. Hille. of Port Arthur, 1

gather that the vein can be traced
northeasterly with a very uniform
strike through both these locations, and
that it was found to be auriferous, at
places showing free gold.

Walsh Mine

From J. J. Walsh, late owner and
still manager of this mine, I learn that
in the spring of 1903, a 3-gravity stamp
mill with gasoline engine power equip-
ment was set up on the shore of Sapawe
lake, and some lots of the ore from both
.No. 1 and Xo. 2 veins tested, giving
good returns in gold. Xo. 1 vein is
that, described in the tenth Report of
the Bureau of Mines, p. 107. as the Sapa-
we lake property. Xo. 2 vein lies about
800 feet inland from Xo. 1. and on it
only stripping so far has been done. The
old pit on Xo. 1 vein was sunk to a
50-foot shaft.

Recently the property was sold to
parties who intend, it is reported, to
become incorporated as the Sabiwe Lake
Gold Mining Company. A contract for
further sinking on Xo. ] vein has been
let.

West End Silver Mine

Subsequently to the last inspection of
this mine in November !902. the opera-
tions received a serious set back in the
loss by fire of the large now shaft and
power buildings, and in the consequent
heavy damage to most of the machin-

ery. The newly timbered shaft enclosed
by this building was also wrecked or
scorched to nearly 100 feet in depth.
Previous to this, mining and milling
with die new and enlarged plants had
progressed for two months, (February
and March 1903 1 : but afterwards all
work ceased until June, when with Mr.
11. Shear as general manager again, a
small force started rebuilding .and re-
pairing. They are still engaged at this
and now (January, 1904) have about
linished so that operations can be re-
sumed as 60on as sufficient working
capital is raised. With the ore now in

sight in the mine levels and old stopes,
not much financial aid should be neces-
sary to set the whole on a paying basis
again.

At a recent meeting of the owners,
the Consolidated Mines Company of
Lake Superior, Limited, the following
officers were elected: president, C. P.
Russell; secretary, M. A. Myers; treas-

urer, John Hourigan: general manager,
11. Shear; and directors. A. J. Thompson
and A. M. Wiley.

The last mining consisted in taking
out ore from the stopes between the
2nd and 3rd levels east of the shaft,

and in driving the 3rd level east to a
length of 7G5 feet (an increase of 215
feet).

The shaft has been straightened
where necessary and re-timbered with
square frames at 6-foot centres from the
top to the 4th or bottom level, solidly

lagged, and divided into two compart-
ments, one for an inclined cageway and
the other the ladderway. The incline

of the shaft is 73 degrees north. The
guides for the cage extend 28 feet above
the shaft house floor, allowing about J 3

feet for overwinding. With the safety

attachment and the hood in place men
may with safety travel on the cage.

To the new surface plant enumerated
in the last Report a 6-drill R.and air

compressor, duplex air and steam, has
been added. In the mill there are now
20 stamps and 9 Prue vanners which,

with a capacity on this ore of 4 tons
per stamp per day. are capable of treat-

ing 80 tons daily.

The proposed and recommended new
dynamite magazine has not yet been

built. A suitable thawing house heated

with steam i^ now used. At the camp
the new store and office building is com-

pleted, and several more small private

dwellings are now in course of erection.
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Iron Mines

Loon Lake (C.P.R.)

A description of the iron claims
at Loon Lake siding C. P. Ry., near
Port Arthur, and of

. the work
done to that date on them is

contained in the Bureau of Mines Re-
port, Vol. XII., page 310. The diamond
drilling then under way was con-

tinued until near the end of 1903 by the
same party, Mr. Rinaldo McConnell of

Ottawa, under the management of Mr.
YV. Demorest. The owners are not in

a position to state definitely the ex-

tent of the finds, so that nothing of in-

terest can be added to the last account.

North Shore Reduction

The iron-bearing sands which
occur in places along the north
shore of Lake Superior have for years
excited considerable interest, but not
until the past summer has any thorough
attempt been made to work them. Al-

though the sands are found both on
the shores of the lake and beneath the
waters of the rivers and bays, it is

probable that in the latter cases local

enrichments may occur by the
re-working and re-concentration of

the sands through the action
of the waters, for which rea-
son mainly the wet sands are being
dealt with first. This involved a radical

departure from the usual processes of

magnetic concentration which are adapt-
ed to dVy material only. To extract the
magnetic iron from the wet sands ne-

cessitated the invention of entirely new
machines.

The North Shore Reduction Com-
pany which has undertaken this task,
has made application to the G-overnn ent
of the Province for certain areas of mag-
netic iron sands both above and under
the water at several points along the
north shore of Lake Superior. One of

the areas lies at the mouth of the Nipi-

gon river where it empties into Nipi-
gon bay. and here on the sand from the

bottom of the river the firsl attempts
.ii separation were made during I lie

Summer of 1003. Mr. J. Walter Curry.

K.C., City Crown Attorney. Toronto,
is representative of the company, and
Mr. S. \\ Smith, electrical engineer
ni' Minneapolis, was in charge of 'he

work at Nipigon, where lie employed
an average of about IS men until work
was suspended for the winter.

Xot much is yet known of the char-

acter of the sands in the river bottom
at Nipigon, or whether they will be

found richer in magnetite than the

sands composing the high cliffs at the
river's mouth. .Mr. ' Smith thinks that
an average content of 10 per cent, mag-
netite (about 7 per cent, metallic iron)

exists, but as no systematic sampling
of the ground has yet been undertaken,
it is not possible to say whether the
actual percentage will run as high as

this or not. The grains of magnetite
as well as of the quartz sand itself are
small, the former probably all less than
40-mesh size. The iron would appear
to be fairly uniformly disseminated
through the sands of the cliffs, judging

from the lack of any pronounced .'black

streaks or areas.

Since the spring of 1903 the company
have been assembling a suitable plant
(see illustration) to test their process

on the spot. It consists of a barge
about 25 by 80 feet plan, by 10 feet

depth, fitted with boiler, duplex driving

engine, propeller and rudder. The re-

mainder of the interior is taken up by
a high speed engine operating the sand
pump and concentrating apparatus: a

smaller engine connected to the elec-

tric generator which supplies current

for the magnets and lights; and a

complete machine and blacksmith shop
outfit. On the after-deck are the living

apartments, and forward are the sand

pump and outfit, including sufficient

suction pipe to reach to the bottom of

the river at any point, and the mag-
netic separating table or concentrator.

It would be premature to describe in

detail the process as exemplified by this

tir-t separator, since considerable furth-

er experimenting is yet necessary to per-

fect its operation which may entirely

alter the design. This machine con-

sists, however, essentially of a rubber

bell 3 feet wide with rough egg-sheU

surface and raised edges which travels

ii] i a slightly inclined plane on three

brass rollers, the end ones ."> feet apart

and the intermediate one acting as a

tightener. The lower surface of the

licit travels nearly horizontally Mid

close to the launder underneath of the

same width, along which the sand sluice

from the pump flows in ,\ stream about

one inch deep, [nside the lower roller

a magnet revolves at high velocity

while charged with electricity From the

generator by means of contact brushes

on an extension of the magnei shaft

past the bearing of the roller. \t

first a high voltaee was tried, but

since, it has been found. T believe, that

a low voltage and high amperagi £

the best results.

As the sand flows beneath this lower

roller at not more than half-an-inch dis-
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tance therefrom, the magnetite is

picked up and held against the belt by
-the magnets until- the belt has carried

it around and on to the upper surface.

During this passage around the lower
roller the peculiar application of the

current causes the particles of iron to

roll over and over on one another, dur-

ing which a stream of water is spray-

ed from above to wash out any includ-

ed particles of sand picked up with the
iron. From here the iron travels

quietly to the upper roller where it is

washed off by water.
The company also purchased a 40-foot

tug for exploratory and freighting

work. The old Hudson Bay Company's
store houses on the shore below
the town site of Xipigon serve as ware-
houses and headquarters for the plant
for the present. The company expect
to accomplish a larger measure of com-
mercial success next summer at this

place with a plant of increased capacity,
since experiments with the process and
apparatus are to continue during this

winter at Chicago.

Argenteuil Mining Co

The above company of Jackfish, On-
tario, and Saginaw, Michigan, is de-
veloping mining location A L 383, 323
acres, for iron. The property lies about
1 1-2 miles north of Jackfish on the C.

P,Ry, and on Jackfish bay, Lake Super-
ior. Mining has progressed here intermit-
tently since 1900 under the manage-
ment of Mr. A. F. Beattie, the force
at the present time, October 1903, num-
bering 1 1

.

No 1 shaft was sunk 50 feet, verti-
cal, and 5 by 7 feet in size, and then
work was suspended.
No. 2 shaft, 170 feet distant from No.

1 shaft and 120 feet back from the lake
shore, is 25 feet deep, vertical, and 7

by 12 feet in size, and is now being
sunk to the 100-foot level.

A tunnel was driven towards No. I

shaft from a point 440 feet distant,
and when 420 feet in, work was sus-
pended in favor of No. 2 shaft. The
ore, according to Mr. Beattie, consists
of an irregular body of hematite in a
granite formation.
The surface plant has up to the pre-

sent consisted only of the camp build-
ings—office, boarding-house and black-
smith shop. Now however a hoist and
boiler-house and shaft-house are being
erected for the small hoist engine and
the 20-h.p. boiler, already on hand.

Williams Mine

The property by this name covers a

number of lots adjoining the Loon Lake
or Breitung mine to the east, both bor-
dering on the shores of Loon lake, and is

reached by a 1-mile branch line from
the Algoma Central railway at Wilde,
thence by boat across the lake, and
from the dock by three-quarters of a
mile of wagon road to the mine. The
land taken up consists of the fol'ov.ing

adjoining lots at the corner of fovr

townships in Algoma District : lot 11

and N. 1-2 of lot 12 in the 6th conces-

sion of Anderson; S. 1-2 of lot 12 in

the 1st concession of Hodgins; S. 1-2

of lot one and S. E. 1-4 of lot 2 in the

1st concession of Deroche; N. 1-2 of lot

1 and NE. 1-4 of lot 2 in the 6th eon-

cession of Jarvis, comprising in all

1,100 acres. It is owned by r'.e Wil-
liams Iron Mines Company, Limited,

which was recently incorporated under
the laws of Ontario with a capitaliza-

tion of $3,000,000 in shares of $1.00

par value. The head office of the com-
pany is at Sault Ste. Marie, Ont.;

president, John E. Burchard: vice-

president, F. B. Lynch; treasurer, M.
W. Harden; and secretary and general
manager, Chas. C. Williams. Under
superintendent, C. W. Jessup, the force

numbered 20.

For more than a year previous to

the commencement of the present de-

velopment by this company early in

1903, the iron-bearing zone was ex-

plored in an unusually thorough man-
ner by the present superintendent and a
small force. For a distance of two
miles southeasterly from the Loon
lake mine, past Loon lake and through
these lots, the ground has been stripped

at intervals along the strike of the

vein formation. On the findings of that
work the present mining was under-
taken. A shaft is being sunk on the

Deroche lots 100 feet in depth to date,

vertical, and 5 by 8 feet in size, but with
no drifting therefrom as yet. Solid

timbering follows down close to the

sinking, with partition between the i wo
compartments, and ladderway with
platforms, all in good shape. Un-
watering is done by a No. 5 Cameron
sinking pump. A boarded in head
frame of square timbers 22 feet high

to sheave covers the shaft. The re-

maining work consists of a tunnel 65
feet in length driven west into the hill

at a point about 100 feet south of the

shaft; and in the same vicinity several

test shafts from 20 to 30 feet deep
through the drift to bed rock.

The iron-bearing formation continue.-;

through to this mine from the Loon
Lake or Breitung mine, in connection

with which latter it was partially des-

scribed in an earlier Report (3). At the

Williams property however it is pos-

sible to collect additional information

on account of the extensive surface

strippings. The formation consists of a

(3) Bur. Mines, Vol. XI., p. 263.
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fine -grained greenstone, light to dark in

color, which is probably essentially a
diorite, although no subsequent deter-

mination of this point has been yet

made. It appears to be a wide dike

of eruptive origin, traversing the older

Laurentian hornblende granite of this

region with a northwest-southeast
strike its southwest contact lying about
300 feet distant from the mine
workings at both properties. These
workings represent the relative

position of the iron-bearing zone
at these two points, and in all

probability closely so in the distance

between, since the formation tends ' to

maintain a constant strike over con-
siderable distances. The iron-bearing
zone follows the bottom of a deep val-

ley 7rorn Loon lake to this mine and
beyond, and as far as examined appears
to represent the central line of a meta-
morphic disturbance which by both
pressure and faulting, imparted consid-

erable schistosity to the rocks for a

width of at least 600 feet, wherein it

approaches a slate in its lamination.

Polished surfaces are common through-
out this area, a proof of movement in

the general disturbance. It is along
this central portion that the iron ' is

found in small lenses or bands and
stringers intimately intermixed with
the formation, the ore consisting of an
iron black to lustrous specular hema-
tite, compact columnar, or fibrous, to

finely foliated. No large or continuous
iron body has yet been uncovered, and
judging from the surface exposures and
the shaft the ore if struck in large

merchantable quantity will not be en-

tirely clean, but be associated with
more or less brecciated slate and trap
similarly to the ore at the Loon lake
mine.

On the southwest side of the valley

the formation is a dark greenstone,
generally slaty, though granular and
blocky in places, merging at the bot-

tom into a much lighter colored, highly
feldspathic rock aphanitic in texture
which continues to the northeast. It

weathers gray, but in the body has a
light greenish-gray color. Throughout
both varieties of rock a general depo-
sition of quartz has taken place, in

minute stringers to massive veins sev-

eral feet wide, trending usually with
the strike of the enclosing formation.
The quartz all carries considerable red

and brown hematite and where this

has separated out into bands of clean

iron up to 6 feel in width, it is of the

Bpecular variety. A handed jaspery
ore is the result.

Narrow dikes of trap some quite dif-

ferent in composition from others cut
across the formation nearly at right

angles to- its strike.

Mr. Jessop informed me that tin- ore

is of as good or better quality than
any now on the market, assaying 60

per cent, and over of metallic iron, 0.015

per cent, sulphur and 0.009 per -int.

phosphorus.

Loon Lake Mine

This property was formerly called the

Breitung mine and is described in the

Tenth Report of the Bureau. An addi-

tion to the property of 218 acres of

land under water in the central por-

tion of Loon lake increases the aggre-

gate holdings of the company to 1,210

acres in the townships of Deroche and
Jarvis. The Breitung Iron Company,
Marquette. Mich., still owns the prop-

erty, according to the statement of the

manager, but by a secondary arrange-

ment the operation of the mine is now
in the hands of a new concern, the

Loon Lake Iron Company, Sault Ste.

Marie, Ont- The latter company has

a capitalization of $3,000,000 in shares

of $5 par value; president S. B. Martin,
and secretary and treasurer, P. J. Hart.
Mr. Martin acts as manager also.

The new power plant is located up
the hill at a short distance below the

mine workings, instead of on the lake

shore asl formerly. Xew machinery
has been installed comprising a 60-h.p.

boiler, a 3-drill Ingersoll air-compressor,

and in an adjoining building a
crusher and some car loading fixtures.

The hoist stands farther up the hill and
just below the shaft in a temporary
shelter. The one and three-quarter

mile branch of railway from the main
line of the A. C. R. has been eompl
in to the mine.

The tunnel was continued northwest
into the hill to a length of 298 feet

(131 feet increase) and at 210 feet cross-

cuts run 37 feet southerly, and
65 feet north to northeast ; the

latter connecting with the shaft.

At 13 feet in the former a winze i- be-

ing sunk on an incline of 7-"> degrees S.,

5S feet deep to date, with a crosscut 12

feet long from the bottom. In the tun-

nel crosscut a small hoist operates the

bucket in this winze. Instruc-

tions for safer operation of this ma-
chine and the hoisting apparatus were
necessary.

The shaft i- situated about ISO teet

northwest of the mouth of the tunnel

and is 175 feet deep and ver-

tical : at 71 feet depth the

northeast cros-cut from the tunnel

connects. Beyond a short collar no

timbers or ladders have been placed in

the shaft, nor any means of entering or

leaving other than by the bucket. The
attention of the management was
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drawn to this neglect, and instructions
were given to immediately timber the
shaft, and to place hanging ladders
temporarily for use instead of the

bucket. From the south side of the
shaft month an incline chute was sunk
to the tunnel through the country rock,

and all ore from the shaft now drops
down here to be trammed out the tun-

nel to the dumps.

Some diamond drilling was done
during the summer, but not pursued to

great enough extent either in depth or

number of holes to give much informa-
tion as to the ore body.

In the last Report it was stated that
iron had been found at places acre-- a

width of some 400 feet of the slate

formation. It appears now from my
recent examination when the snow was
off the ground that outside of a central

ore body, which may be called the main
or important occurrence of iron, the

other outcroppings consist apparently
of narrow len>es or bands of the slate

impregnated with iron, or of quartz
veins running with the formation con-

taining some hematite. The tunnel
workings show very well the nature of

the main iron body. It has a width of

about 50 feet southwtst-noi theast, with
the same strike as that of the s'ato for-

mation, tame y rorthwtst-sou'.heas , and
dips with it at about 60 degrees S. \V.

The central portion contains the clean-

est iron. Outside of this the ore
is a mixture of brecciated slate frag-

ments and iron-black hematite, occur-

ring along fairly well defined bands in

rich and lean portions. The ore * to

the northeast is bounded somewhat
sharply by the barren slate,

while on the -outhwest side, be-

fore the actual disappearance of

the iron, quartz lenses and ir-

regular stringers "appear in increasing
quantity, gradually excluding the hema-
tite. This was observed to be the
case at every exposure—surface, tunnel
and crosscut, and bottom of winze.
The shaft has been sunk entirely in the
barren rock, the ore dipping away from
it. but with the intention of cross-cut-

ting southwest to it from the bottom.

The stock pile of ore below the tun-
nel mouth contains probably 1,500 tons.

averaging, according to the manager,
about 50 per rent, metallic iron, 0.05 to

0.25 per cent, of sulphur, and traces of

phosphorus.

Further instructions were given to ve-

place the present dynamite magazine by
another situated at a safe distance
from the new workings, and to build

and use a suitable powder thawing
bouse. At the cam]) an office has been
built.

Locations in Aberdeen

On 26th October 1903 an examination
was made of certain locations situated
about 15 miles north of Desbarats, on
which diamond drilling was in progress
to test a body of specular hematite tra-

versing these locations. The work was
being done by .Mr. E. F. Krelwitz of

Duluth, .Minn., who held options on the
>S. part of lot 11 and the X. part of lot

12 in the fourth concession of Aberdeen
township: and the X. parts of lots 1, 2
and 3 in the fourth concession of Aber-
deen additional. In May and June four

men were engaged in prospecting along
the surface of the outcrop, on which
a number of shallow test pits and cross-

cuts were then sunk. About the middle
of September diamond drilling com-
menced, and since then about 1,000 feet

has been bored in a number of holes in

the one locality.

This outcropping of iron has been
known for a number of years (4), and
about 7 years ago a line for a branch

railroad was located into it, but noth-

ing important in the way of mining was
done until this year.

The sedimentary rocks of the Hur-

onian period, consisting here of quart-

zites from white to pink, and from red

to brown in color, cover a belt of this

country from south of the C. P. K.

track to a short distance north of these

iron locations, a width north and south

of probably twenty miles. In driving

across it no break was visible in any
of the many exposures, until within a

few miles of these locations, where

bands of slate conglomerate begin to

intersect the quartzites at wide inter-

vals, all the bauds running roughly

northwest-soulheast. On one of these

-late area-, which underlies a fairly deep

valley from a quarter to a half mile

wide between hills of quartzite, the iron

-properties have been located. The

slates are generally finely laminate 1,

grayish black hi color, and have a

roui-., of northwest-southeast, with a

dip here and near the iron-bearing

zone of about 50 degrees S.W. Their

-out liwot contact with the quart-

zites would indicate an intrus-

ive origin, since the outer edge

of the latter formation is intersected

by several dikes of slate from a few
feet to 30 or 40 feet wide, separated

by other bands of about the -ame
width of the now much altered quartz-

ites. The iron, which in its massive

form i< an iron-black and bluish com-

pact columnar hematite, and where dis-

seminated a bright but fine specular

,4> Bur, Mines, Vol. X.. p. 188.
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variety, occurs in these several detach-

ed bands of quartzose material. Over

a length of more than 100 feet a vein

of massive iron averaging a foot in

width stands up aoove the surface cling-

ing to the southwest wall or face of the

hill, the other wall having fallen away.
On either side of this are other less

continuous bauds, pockets and stringers

of the iron intermixed with the vein

rock. There is thus a maximum width
where exposed on the surface of about
6 feet of merchantable ore. The di-

mensions of the ore struck in depth by
the diamond drill holes had not at that

time been made public, although 1 was
given to understand the iron

at least as well lower down as on the
surface.

A microscopic examination of a thin

section of this vein-bearing rock was
kindly made for me by Dr. A. P.
Coleman. It was found to con-

sist largely of quartz with
some orthoclase and plagioclase,

and throughout all a dirty-looking ma-
terial, probably the iron. The consti-

tuent grains are more or less rounded
and have been enlarged by secondary
deposition of quartz, etc. There ap-

pears little doubt that it is a partially

re-crystallized arkose or quartzite. Its

relations to the other rocks—the slate

and the quartzite or arkose—carry out

this belief.

Word was received from Mr. E. F.

Krelwitz toward-- the end of the year,

accompanied by plans showing I

tions of the four diamond drill holes

bored for him. Holes were bored from

each of two adjoining points where the

drill was set up. all from the northeast

side of the oi e body, and pointed at an

angle into the hill to cross-cut the ore

at "depth. Iron was stiuck in three of

the holes at depths of 150, 80 and 1G0

feet respectively. The fourth hole, ap-

parently, was hardly deep enough. At

the above depths the respective widths

of the ore were as follows: three bands

1 foot wide in an S-foot width of the

formation; two bands 2 feet wide sep-

arated by 2 feet of quartzite; and 10

feet in one band. The slate on one

or both side.-, of the iron-bearing quart-

zose rock is ferruginous for width- ol

several feet. The borings al-o struck

bands of the altered quartzite which

do not outcrop at the surface, but ap-

pear to be cut off and surrounded by

the slate. These several interbanded

bodies of slate and altered quartzite

and also the iron ore in the latter dip

about vertical. Mr. Krelwitz proposes

to continue drilling here early in the

coming year.

Copper

Tip-Top Mine

The owners and the mfine staff re-

main the same as at former inspections

with this difference, that to the latter

\V. Smeatim has been added as assayer,
At the time of my visit, 5th October
1903, the force numbered 28 : but this

was shortly after reduced for a time.

Underground development has con-

tinued steadily and good progress been
made in opening up the copper deposit

for future ease in stoping. The shaft

is now 200 feet deep, an increase of 40

feet. A uniform incline of 75 degrees

N. is now being maintained which is

taking the shaft down in the footwall

rock a few feet back of the ore, the dip

of which is too irregular to follow.

In the firs! level, east drift, is an over-

hand stope 30 feet long by 30 feet high

by 8 feet wide; west drift 40 feet, with

an overhand stope 20 feet long*by 20

feet high by 8 feet wide. These two

Btopes begin just beyond pillars left on

either side of the shaft—as do also the

stupe- in the lower levels. Second level,

west drift. 52 feet, with at 20 feet in

an upraise, now an ore chute, to the

first level, and around its foot a stope

20 feet long by 20 feet high by 8 feel

wide, timbered over into an ore pocket;

Mines
east drift, 63 feet, with an overhand

stope 20 feet long by 5 feet high by 8

feet wide, timbered over. Third level:

from face of station chamber, the drift-

run east 42 feet and west 36 feet.

Fourth level (new), depth 200 feel
;

north crosscut 72 feet. These lower

working- were allowed to fill with water

to the 3rd level. This development

work consisting of drifts and stop. -

follow- as closely as possible the foot-

wall of the ore body, the remaining

ore nearly all lying on the hang a

wall or north side. The ore body will

average probably 12 feet in width.

judging from the present work, through-

out all the underground workings. It

i- the intention to continue drifting

on the various levels both ways to open

up more ground as soon as arrange-

ments are settled for treatment of the

ore.

Except for the lack of the partition

below the 2nd level, the workings are

m good condition. It was instructed

that this be placed in as soon as pos-

sible. Hoisting is done by bucket aa

before, but now- the ore is dumped di-

rectly into cars to be trammed to the

sorting bins and table-. Thence it is

elevated to one of the three

piles of coarse firsts, fine seconds and
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coarse thirds, the average copper con-

tent of which is about 8 per cent. About
4,000 tons of this ore was raised from
development work during the past year.

An interesting find was made in the

way of a new mineral in the ore while

driving the upraise from the 2nd to

the 1st level on the west side of the

shaft. It was noticed first as minute

steel-gray crystals disseminated through

the mixture of iron and copper pyrites,

from which it is with difficulty dis-

tinguishable. After sorting out the

ore containing it and sampling the 20

tons or so obtained, assays gave about

2 per cent, cobalt in addition to the

copper.

At the mine an assay office has been

built and equipped for the use of both

this and the A L 282 gold mine. The
small air-compressor has been replaced

by a 6-drill Ingersoll compressor, and
a 35-h.p. locomotive type boiler added
to the former one. At the camp on

the lake shore another large log build-

ing for offices and sleeping rooms, to-

gether with several more private houses,

has been recently added.

Instructions for safer practices in

dealing with and thawing the dynamite
after removal from the magazine were
necessary.

Pattison Prospect

This recently opened copper prospect

on mining location B 7G0 of 46 acres is

situated about two and one-half miles

south of the 136 mile-post west of Port
Arthur on the C. N. By., on the south-

shore of a small lake. It is owned by
.Martin Pattison and associates of Su-

perior, Wis., and has been under de-

velopment by them most of this season
with a force of 10 men. The total hold-

ings of these parties in the vicinity ag-

gregate 200 acres. Besides giving the

above information, Mr. P. M. Pattison
states that the development work has
consisted in sinking a 50-foot shaft and
in doing a good deal of surface strip-

ping. The copper occurs as chalcopyrite

impregnating a green eruptive rock.

Two camp buildings have been erected,

and a shaft head frame and blacksmith

shop put up.

Black Bay Mining: Co

Owing to the out of the way situation

of the mine belonging to this company
a visit could not be made on the oc-

<;i-i<ni of my tour of inspection; but

on 5th October 1903, I obtained the fol-

lowing information from the superin-

tendent, Martin Sorensen: The offices

of the above company are at Fort Wil-

liam. Ont., and Willmar, Minn., ami the

secretary is M. G. Riggs. At present
only four men are employed. The min-
ing locations consist of McA 217 of 75
acres and E S 106 of 171 acres, situa-

ated on the southwest shore of the
Black bay peninsula and southeast of

Pearl Biver station, C. P. R. A shaft

has been sunk 119 feet deep, vertical, and
7 by 10 feet in size. First level, depth
85 feet; west drift 30 feet and now driv-

ing. The rocks passed through consist

of amygdaloids to 112 feet depth and
after that sandstone. Not a great deal

of copper has so far been found in

the shaft Avorkings, and it is now pro-

posed to continue explorations by dia-

mond drill.

The surface plant comprises boarding
and bunk house and office. All mining
has been done by hand drilling so far.

The company own a 35-foot steam tug
which plies between Fort William and
the mine.

Massey Station Mine

The road bed for the line from the
(J. P. R. tracks has been completely
graded in to the mine 3 miles" from
Massey Station, but rail laying has been
deferred until the spring.

With the steady progress in mine de-

velopment the shaft has reached the

depth of 550 feet, an increase of 220
feet, maintaining fairly closely the in-

itial incline of 87 degrees N. The first,

second and third levels have not chang-
ed. Fourth level; east drift 133 feet

with a crosscut 25 feet south at face;

west drift 225 feet. Fifth level (new),

depth 365 feet; the station chamber is

cut and drifts run 12 feet east and west.

Sixth level, depth 450 feet; station

chamber cut and drifts started only.

Seventh level, depth 530 feet with no
drifting yet. Work is now confined to
sinking and to driving the fourth level

west so that when far enough west an
upraise to the surface can be quickly

made. A second outlet such as this

will be imperative before stoping can
commence, both as a means of proper

and adequate ventilation and for an
auxiliary ladderway.
The timbering in the shaft has been

allowed to get too far behind the sink-

ing, and instructions for its completion

were given to the superintendent.

In the remodelled surface buildings

about the shaft there are now two
hoist engines, the old one and a new
Lidgerwood link-motion single drum
hoist of about 20-h.p. capacity.

At the camp a residence for the su-

perintendent and a number of other

private dwellings have been erected.

A short distance south of the mine

buildings stands the new powder thaw-
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ing house heated by steam from the
boiler room.
The ore body maintains the same

characteristics in the bottom levels as
above, and is of about the same width
and richness in copper. The, ore occurs

in a series of more or less overlapping

and succeeding lenses, which accounts
for the local crookedness of the drifts,

though these in the main continue along
the same line. Crosscutting at the end
of each lens discloses the next not far

removed, about 10 fee,t or so to one and
the same side each time. The ore-bear-

ing rock is slate, a description of which
and of the ore body generally will be

found in previous Reports of the Bureau
of Mines."
Under superintendent Jos. Errington

a force of 35 men is employed.

Hermina Mine

This property includes portions of sev-

eral lots near the western boundary of

Salter township, Algoma District, the

mine workings being reached by a 6-

mile road west of Massey Station and
past the Massey Station mine. The op-

erators have recently become incor-

porated under the laws of Ontario as

the Hermina Mining Company, Lim-
ited, with offices at Sault Ste. Marie,

Ont., and Calumet, Michigan, and with

a capitalization of $500,000 in shares of

$5 each. The president is James Her-
man, secretary Peter Primeau, treas-

urer W. B. Anderson and mine manager
R. H. Macdonald. The employees num-
ber 14.

A two-mile extension to the main
wagon road from Massey Station has

just been cut out by the company to

their workings. For a camp several old

lumber shanties on the property have
been made use of by renovating and en-

larging. They consist of office, boarding
and bunk houses and stable, and are
situated near the centre of the prop-

erty. For the storing and handling of

powder it was advised that a magazine.

be erected and a proper thawing ap-

paratus and house provided at once.

Since the commencement of work by
the present owners in the summer
months of 1003. all the mining done has
been of an exploratory nature, and con-

fined to the surface, with the exception
of one vertical shaft which is 30 feet

deep. A large number of test pits and
crosscuts were examined at widely scat-

tered points.

The locations cover an area of trap
intrusions in granite, the two in con-

tact with the light-colored quartzites
of this area on the south, and on the
north with the unbroken pink granite
country. The latter formation is a

hornblende granite, the hornblende in

very small percentage and altered more
or less to chlorite. The trap is a com-
pact dark green to black rock, com-
posed largely of hornblende. It tra-

verses the granite in roughly parallel

dikes striking from east and west to
southeast and northwest, with widths
of a foot or so, to over 100 feet. Over
the locations a number of quartz veins
carving chalcopyrite in varying amounts
have been found, in all but one instance
lying embedded in these trap intrusions
with the same strike. This one case is

in the 2-foot vein at the shaft. It
traverses the granite as a fissure vein,
but is intersected and disturbed by a
narrow dike of the trap, which indicates
that these veins in the granite belong
to an earlier period than those in the
trap. The origin of the latter was prob-
ably due to a metamorphic disturbance
which faulted and sheared the less re-
sistant trap, leaving fissures or altered
bands along which the quartz and base
metals were deposited. These veins are
composed of quartz, and more or less
altered trap, interbanded, one of them
at the northeast boundary of the prop-
erty, averaging probably 25 feet in
width in a length of 600* feet, in which
it outcrops at frequent intervals. Chal-
copyrite ocucrs in it in most place*, but
only in the recent crosscut at its south-
east exposure does this approach a mer-
chantable percentage in the surface show-
ings. Beyond the boundary line on the
next lot the vein was explored by shafts
and surface work a few years ago
by the Xickel-Copper Company of On-
tario, Limited, at a point where the
quartz is over 40 feet wide. The
work, however, produced a rock dump
very low in copper.
The other veins, one of which is now

under development at the southeast end
of the lots, are smaller, ranging from
1 foot to 3 feet in width.

Rising- Son Mine

On lot 9 in the second concession of
Morin township and at 24 miles by
road north of Bruce Mines, C.P.R., a
shaft is being sunk on a copper prospect
by T. P. McNulty, contractor, and five
men. for YY\ F. Ashton, manager of the
Copper Queen mine, five miles farther
north, and representative of some capi-
talists of Calumet. Mich., who have pur-
chased the property.

Operations commenced in the first

week of August, my visit of inspection
being in the following October. 1003.

A branch road about one-third mile
long had been cut in to the workings.
One log building composes the camp. At



80 Bureau of Mines No. 5

the shaft a 12-h.p. vertical boiler and a

duplex cylinder single drum hoist have

'been installed, but without housing as

yet. The drum of the hoist, ami also

'the sheave on the head frame are much

too small for the 1-inch steel rope used

in hoisting the bucket.

The shaft is 53 feet deep, vertical.

and 5 by 7 feet in size with a short col-

lar but no other timbering. It lies

in one of the wide eruptions of trap

found cutting through the outer fringe

of the granite formation to the north,

the trap consisting of the typical brecci-

cated greenstone which forms a most
persistent belt east and west bebveen

the Laurentian on the north and the

rest of the Huronian rocks to the south

to Lake Huron. The included rock in

the greenstone which gives it this brec-

eiated appearance consists of pink gran-

ite in all sizes from fragments to boul-

ders of many tons weight picked up
during the original ejection of the trap.

The granite consists chiefly of quartz
and pink feldspar, the hornblende and
chlorite contents forming but a very
small percentage of the whole and be-
ing often entirely absent.

The shaft explores a vein of inter-

mixed quartz, calcite • and brecciated
fragments of the pink granite and green
trap. Only a very small amount of
chalcopyrite was visible to the present
depth, and owing to the heavy covering
of drift Further exploration in the vicin-
ity was precluded.

The contract calls tor ;l 100-foot shaft.
so that work will continue until this
depth is reached. Later a more perman-
"iit camp may he erected.

Copper Queen Mine

At the commencement of work here bv
the Co] per Queen Mining Company, Lim-
ited, nearly two years ago. the (xovern-
menl road north from Bruce Mines and
past the Lock Lake mine was continued
four miles farther north up to this mine.

• ngst the high hills. The distance
from Bruce Mines is about .'in miles, and
from Lock bake 17 miles. The property
comprises aboui 960 acres of mining
fands in Morin t< Win I,,],. Algoma l>is~

trict, made up a., follows : South half
of north half and north half of south
half of lot 3, lorth half of lot 4 and
north quarter of lots 5, 6, 7 and 8, allm the fourth concession, and the south
quarter of lots 5, 6, 7 and 8, in the fifth
concession, ami the south quarterof lots
•' 'i- 7 and s in the fifth concession.
The locations lie between the Tnessalon
river on the west and Sheldon lake on
the east.

Mining is progressing under the man-
agement of W. F. Ashton, with Angus
Macdonald as resident foreman, and a
force at date of inspection. 22nd Octo-
ber, 1003, of 7 men.

No. 1 shaft i- 140 feet deep, inclining
SU degrees X. for the first 80 feet",

and vertical for the remainder. Down
the side of the hill on which this
shaft was sunk a tunnel was run in west
in length 135 feet, connecting at its

face with the shaft at 80 ieet depth
therein. At 115 feet in the tunnel a
cross-cut runs 30 feet north. This
working is closed for the present.

No. 2 shaft, situated about 1,500 feet

west of No. 1 shaft, is 85 feet deep, ver-

tical, and 6 by 9 feet in size, and now
sinking, this being the only working
place at present. There is on open head
trame over this shaft 20 feet high to
i lie 2-foot sheave. The shaft collar ex- -

tends to only 15 feet, depth, without
timbering or ladders below, the men en-

tering and leaving the mine by the

bucket. This practice is strictly forbid-

den by the Mines Act, as the foreman
and miners here are aware. Instruc-

tions covering these points were given

at the time.

A number of test pits were sunk and
the surface stripped at several places

between the two shafts on the various

showings of copper-bearing veins.

The power plant is at No. 2 shaft in

the one building comprising a 54-h.p. lo-

comotive type boiler: a 6-drill Ingersoll

air compressor: a 30-h.p. duplex cylinder

link motion single drum hoist engine

winding 54-inch steel rope, and the buck-

et in the shaft, and pumps. On the

shore of Sheldon lake 750 feet to the

north a small pumping plant operated

by compressed air supplies the boiW
and camp with water. The camp adjoins

to the east, consisting of boarding and
hunk houses, office, warehouse, stable,

blacksmith shop, etc.

Instructions were found necessary to

provide for the safe storing and hand-
ling of the dynamite.
The veins under development lie along

the south contact of an eruption of trap
with the granite of this area. (See geo-
logy .if Rising Sun mine, page SO). The
trap extends north for a width of at
least 400 feet, while to the south the
granite continues without further inter-

ruption apparently, for nearly a mile,
when another dike of trap is seen. This
latter rock is the brecciated greenstone
of the district, and the granite is pink
and low in its hornblende constituent.
By a later disturbance the greenstone
dike was fissured along several parallel
line-, for a width of 50 feet from the
granite contact, and in this area Ii<
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Copper Queen veins composed of inter-

mixed quartz, and breeciated greenstone

carrying a small percentage of chalcopy-

rite. Considerable coarse specular hema-

tite is intimately associated with most

of the chalcopyrite, small nodules of the

the latter being surrounded by the for-

mer. At the No. 1 shaft and tunnel

workings the quartz vein explored is

nearly clean of other rock matter, and
has a width at the crosscut at 115 f°et

in the tunnel of 20 feet. It carries

only a very small amount of chalcopy-

rite except in the few cases of local

enrichment. Although the several par-

allel veins above mentioned are separ-

ated by apparently barren bands of trap,

the whole width of 50 feet or so north
of the granite is considered as vein

mattei. No. 2 shaft was started down
vertically through the trap at a shorl

distance north of the outside deposit of

quartz with the intention of intersecting

the vein lower down. This is a doubt-

ful policy to adopt in the initial develop-

ment of a prospect where every foot

sunk should be made to open up and
define vein matter.

Ranson Mine

This is now reached by a 10-mile wag-
on road recently completed by the com-

pany in conjunction with the Taylor

Copper Mining Company, whose mine it

also serves. The road runs southeast-

erly from Dam Creek siding. Algoma
Central Railway. The force at present

numbers 11, under superintendent J. C.

Burns.

The underground development to date

is as follows : No. 1 shaft, on the south-

east quarter of lot 12 in the fifth con-

cession of Chesley township is 213 feet

deep, inclined 65 degrees N.. and 7 by

12 feet in size. The first level is now
being opened at 200 feet deep. The shaft

is well timbered with square frames sup-

porting the pole skids for the bucket.

tin' partition between the two compart-

ments, and the ladderway. The power

house adjoins the shaft house contain-

ing the same mining plain as enumer-

ated in the last report.

No. 2 shaft lies about one mile west

of No. 1 shaft, in depth 75 feet, inclin-

ing about 55 degre ss X. This is sup-

posed from the outcroppings between to

be on the same hands of quartz in the

trap as No. 1 shaft. Work was suspend-

ed here, however, about a year ago. No.

3 shaft is aboui a mile southwest of

No. 1 shaft and near the old original

camp. It was sunk 47 feel deep and
then closed.

The camp has been added to 1>\ sev-

eral small log buildings. Some instruc-

G M.

tions for the safe handling of dynamite,

were necessary.

The No. 1 shaft follows down a vein

of quartz which at the surface is 6 or

7 feet wide, but which gradually nar-

rows until at about 60 feet depth it is

replaced by narrow quartz stringers

running iregularly through the trap.

This state continues to the bottom, the

quartz content being quite small. A
fair percentage of chalcopyrite occurred
near the surface, judging from the ore

on the dump, but in the lower part of

the workings it has nearly disappeared.

This vein lies in and parallel with a
dike about 100 feet wide of breeci-

ated greenstone, in pink hornblende
granite. The breeciated inclusions in the

trap consist of fragments of the adjoin-

ing granite ranging in size from pebbles

to immense boulders, one of which more
than fills the shaft. After considerable

squeezing this dike was evidently at-

tacked by aqueous solutions which de-

posited the quartz and the sulphides to

form the present veins and stringers.

Both trap dike and quartz vein strike

west 20 degrees N.E., 20 degrees S., and
dip at about 65 degrees to the N.E. The
disturbed area in which quartz occurs

measures about 50 feet across, and all

of this is considered to be copper-bear-

ing. No development yet undertaken
has been done for the purpose of prov-

ing this.

Bruce Mines

There is little of change to note with
regard to this property. The same force

of 20 men and sometimes more is re-

tained keeping the workings pumped out
and in shape both above and below
ground for a resumption of mining on

short notice. From the manager. Mr.
Louis Abrahams, I learn that some in-

termittent drifting has progressed on the

362-foot level from No. 4 shaft and on
the 382-foof level from No. 2 shaft, the

intention being to eonnect these two.

which are pointing one towards the

other. No rock has. however, been
hoisted. The shipments from the old

dumps of tailings ~till continue to the

smelters in the nickel-copper camps
about Sudbury from which sufficient

profit arises to maintain the present

force at the mine.

Rock Lake Mine

All operations were supended here in

July 1003. It appears that the com-

pany is short of money or at any rate

tired of putting more up with little re-

turn. If more judgment had been exer-

cised in the initial development the mine
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might be in steady operation to-day.

The company, however., adopted the pol-

icy of expending large sums on sur-

face works, including a 200-ton concen-

trator, before ascertaining by under-

ground development whether or not the

ore body required or warranted it. It

mining had even then continued steadily

in advance of the stoping, instead of

allowing the small amount of ore m
siaht to be exhausted, the property,

might now offer a more tempting mining

venture than it is. As it is, practically

nothino- is known of the vein below the

second" of 200-foot level, for although the

shaft reaches a depth of 400 feet it was

sunk vertically through country rock,

the vein dipping away to uie southwest,

and almost no drifting was done on

these lower levels.

From the company's solicitor in Sault

Ste Marie, Ont.. I learn that the prop-

erty is now for sale, or lease under some

form of working option. Before any

further attempt at milling and concen-

tration is made the ore body should be

thoroughly explored and developed suffi-

ciently in advance of the ore blocked

nut to insure a steady supply when

stoping begins again.

Taylor Mine

This mine was not inspected last year

since all work therein was suspended in

August. From Mr. R. H. Taylor, one

of the directors of the company. I learn

that the' shaft reached a depth of 112

feet with at the 50-foot level drifts 25

feet with, at the 50-foot level, drifts 25

that the company have not money
enough to continue development for the

present. Three men are getting out a
supply of cordwood and looking after

the plant.

Superior Mine

Under the same management as at

last inspection mining development has
progressed steadily to the date of in-

spection 19th October 1903, with at pre-

sent a force of 24.

Shafts Xos. 1 and 4 remain unchanged.

Xo. 2 shaft was sunk to 130 feet depth

(an increase of 40 feet) and then tem-

porarily closed. Xo. 3 shaft, depth 115

feet (10 feet increase). The second level

crosscut was continued southwest to a
length of 70 feet. Xo. 5 shaft, 100 feet

deep (75 feet increase), with drifts from
the bottom 15 feet northwest and 15

feet southeast, and a 12-foot crosscut.

Work has been suspended here also. This

shaft lies 450 feet northwest of Xo. 3

shaft, the most southeasterly working.

Xo. 6 shaft. 1.100 feet northwest of Xo.

3 shaft or 650 feet northwest of Xo. 5

shaft, is 190 feet deep (175 feet in-

crease), with the first level now starting

at 100 feet depth.

All development is at present confined

to Xo. 6 shaft. This has struck a very

rich shoot of .copper in the quartz vein,

the chalcopyrite content continuing in

its richness to the bottom. The sul-

phides in Xo. 5 shaft gradually dimin-

ished until at the bottom, with nothing
of commercial quantity left, it was
thought advisable to change the point

of development to Xo. 6 shaft. At the

latter a substantial head frame has been
erected and boarded in, and a few feet

north a hoist shed built from where the

hoist formerly in the engine house oper-

ates the bucket in this shaft. A dry-

house and a blacksmith shop were also

added. The hoist runs by compressed
air from the power house.

Instructions were necessary forbidding

riding in the bucket and looking to the
safer handling of the dynamite.

Nickel Copper Mines

For various causes only a few of the

nickel-copper mines have produced any

ore this year, and none of them con-

tinuously. The Victoria mine is still

closed, although the same company have

been developing and raising ore from
another property. The smelter at Vic-

toria has, however, run most of the year

in order to clean up all remaining ore

on the roast heaps. At the Copper Cliff

camp mining has been until late this

fall intermit tent . ami in progress a1

hut two or three «'f the mines of the

Canadian Copper Company, while certain

radical changes in the methods and in

mining and smelting plant might be the

hotter put under way. and in order that

the underground explorations, by dia-

mond-drill principally, mentioned in my
last report, might be completed. The,

mines of the Lake Superior Power Com-
pany (Coritrude and Elsie) have been

closed since the failure of this and its

parent corporation, the Consolidated

Lake Superior Company, to meet ob-

ligal ions last spring.
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Canadian Copper Company

As stated above. only a limited
amount of ore has been raised this year
up to this date of my inspection, No-
vember 1003. and most of that came,

from the C'reighton mine, sufficing, with
the reduced smelter output, to keep the
roast yards well stocked. The work
of exploration of the different ore
bodies outlined in my last report has
been carried as far as intended for the,

present, and as a result all of the
mines that are to be worked in the near
future put in a state of readiness. Also
the proposed consolidation of smelting
and allied operations at one point has
been rapidly proceeded with. The build-

ing for the new smelter plant is nearly
completed and other changes in the,

surface arrangements, in the railroads^
roast yards, power plants, etc., have,

gone on concurrently, so that this win-
ter the plant can be installed for the
most part without hindrance from the

weather.

The old original or east smelter has

been dismantled and all plant removed.

At the west smelter no alterations of

account have taken place, since with

the completion of the new plant this

one will also be abandoned. It is be-

Lng maintained, however, as formerly,

and a number of the furnaces are kept-

inconstant blast. Certain satisfactory le-

sults have been recently obtained in the

courseof the continued experimentation

with the furnaces, according to the super-

intendent, these being an increase in ca-

pacity of these nominally 100-ton fur-

naces to about 250 tons, namely, by in-

creasing the pressure of the cold blast

(from 10 oz. to about 16 oz.) At the

same time the grade of the matte is

said to have risen from the former con-

tent of 30 per cent, nickel and copper

to 3.1 per cent. The experiments with

these water-jacketed furnaces in pyritic

smelting using lint blast (mentioned in

my last report) continued until suffi-

ciently definite conclusions were arrived

at. which. Mr. Baird states, are pro-

mising enough of ultimate success to

have warranted consideration of them
in the design of the new furnaces, and
the arrangement of the plant for the

furtherance of the pyritic process there-

in later on. While the stove for heating
the blast worked well, its capacity was
insufficient for the furnaces: and also

the area or cross section of the furnace
above the tuyeres w as to,, large to effect
the requisite oxidation. The boshes of

the new furnaces will he designed to

provide for this important detail.

The new smelter site lies in a direct
line between the two former smelter

plants, at about 1.600 feet southeast of
the west smelter, and 3.200 feet north-
west of the east one, and on a clay
and rock elevation above and facing the
extensive clay flat to the south and
southwest. From the bottom or con-

verter-room floor of the smelter build-

ing, the drop to the level of this flat

will be about 20 feet, which is consid-

ered ample for the discharge and dump-
ing of slag from both the converter and
the blast furnaces higher up. In placing

the foundations for the various struc-

tures a great deal of excavation both

in the clay soil and in the solid rock

was necessary and also considerable

filling. Stone and brick have been used1

for the walls while all interior framing

and fitting will be of iron and steel. A
full description of the new plant will,

however, be deferred until its comple-

tion. Suffice it to say, that there will

be only two blast furnaces, each of

550 tons daily capacity, water-jacketed,

17 feet high and 50 by 204 inches at

tuyeres, and 70 by 204 inches at the top.

to use cold blast at about 40 oz. pres-

sure ; and a number of bessemer convert-

ers, to take the matte in the molten
state direct from the settling wells. The
standard guage track has been laid from
the main or No. 3 roast yard,

which lie- to the north about
half a mile, around to and over

the ore bins at the smelter at a 5 per

cent, up grade, while from the tracks in

the flat below and to the southwest an-

other branch line runs in. On the jast

side of the smelter building stands the.

new power house, to contain all acces-

sory machinery for the smelter plant

and the electric generators fur power
and light in all parts of the company's

properties.

At the west smelter, in a small shed

adjoining the power rooms, a large ver-

tical straight-line air compressor, or

Mower, was set up for use in the recent

tests with the hot blasts.

Xo. 1 roast yard contains about 1"-

heaps. It will continue to be used as

a roast yard until the new smelter i-

in operation.

No. 2 roast yard ha- been done away
with, which makes possible a more com-
fortable atmosphere around the town of

Copper Cliff.

No. 3 roast yard, now the main our.

and soon t<> carrj on Within it- exten-
sive limits all roasting operations, has
increased considerably in length since

last inspection. 'the heap- here num-
ber about .">ii. all of ore. iii all stages of
progress. The new heaps, however, are
being built only about quarter the size

of the former one-, each set of four now
occupying the same space as one for-
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merly did. A second line of tracks has

been' laid down the north side of the

heaps. Loading and unloading of the

roast heaps will be done by swinging

arm derrick, to operate from the rail-

way tracks, transferring the ore from

flat car to heap and vice-versa. One

such derrick is now on hand.

The same dangerous practices in the,

thawing and storing of the dynamite at,

the roast yards, and which were con-

demned and forbidden on my former in-

spection, were still in use; but assur-

ance was given by the new superintend-

ent that my instructions in the matter

would be complied with immediately.

Ontario Smelting Works

The Ontario Smelting Works, fon-

operated as a separate concern, has now

become part of the property of the

Canadian Copper Company, and all busi-

ness connected with it is transacted at

the conipanv's head office. Mr. H. J.

B. Baird. who was superintendent of

this plant alone, has been appointed

general superintendent of all the smelt-

in^ and roasting operations of the com-

pany, Mr. P. R. Bradley succeeding him

in the former position. Under him the

employees number 151.

The changes in the plant noted as pro-

posed or under way at the last inspec-

tion have been completed, and are now

in operation. With the three calciners

and the briquetting plant the smelting

charge is furnished in such shape that

one furnace is now able to treat the

whole supply of low grate matte from

the smelter." To increase the efficiency

of the calciners. a second high stack has

been built. A necessary cooling arrange-

ment for the roasted fines from the cal-

ciners before mixing with binder and

briquetting was built consisting of a

horizontal revolving cylindei 3 feet in

diameter by 110 feet long witli spiral

angle irons inside to help convey tin-.

material from end to end. Tin- cylin-

der stands outdoors without cover
where it keeps sufficiently cool. Addi-
tions to the power plant consist of a
purifying system for the boiler water
and another -team engine of LOO h.p.

Copper Cliff Mine

Mining stopped here a day or two
prior to my visit, the mine had been
producing ore most of tlie year, and
it was decided to thoroughly explore
the country by diamond drilling from
the bottom levels of the mine in order
to determine definitely the amount of

ore to be looked for, and whether or

not this will warrant certain important
improvements in shaft and surface

works for more economic ore extrac-
tion than the present conditions allow.

The drilling will commence immediate-

in the early days at this mine ore
containing less than about 5 per cent,

nickel and copper was thrown on the
dump as not worth treating, and in

this way nearly 5.000 tons accumulat-
ed. With the improved methods and
also because this ore and its gangue.
makes a good flux, the ore from this

old dump is now being used in the smelt-

ers along with the roasted ore.

All mining since last inspection has
been confined to the 13th and 14th levels,

the latter of which is still worked from
a winze from the 13th level, the auaft
not yet having been projected below
the latter. The following measure-
ments of mining done are taken from
the office plans and are to date of May
1904. In the 13th level southeast drift

(from end of crosscut west from shaft)

the stope at the face and extending up
to the 12th level has been considerably
enlarged from the bottom up. In the
northwest drift a good deal of ore has
been taken from a new overhand stope
100 feet long by 7 to 9 feet wide and
50 feet high. The winze from beneath
this stope follows down this same ore
body and stoping has progressed on it

around the winze to a length at top
(13th level floor) of 30 feet and at bot-

tom (14th level floor) of 65 feet. Re-
cently it has been worked deeper as an
underhand stope to 35 feet below the
14th level at about the same length.
Its average width is between 8 and 9

feet. The opposite or southeasterly
drift on the 14th level was carried to

a length of 212 feet (132 feet increase)

and just beyond the shaft an overhand
stope 66 feet long by 8 feet wide and
feet high run. From 156 feet in this

drift a hole was bored by diamond drill

140 feet southeasterly piercing two
lenses of ore about 20 feet apart, one
25 feet wide and the other 12 feet.

Being directly beneath the stopes in

the southeast ends of the 13th and 12th

levels above, the new finds doubtless
constitute the lower extension of the

ore there worked.

These occasional new discoveries by
diamond drilling of ore bodies in tin 1

lowest level of the mine and below the

original main chute which pinched out
on the 13th level, indicate that this

latter has not actually terminated, but
merely broken up into a number of di-

vergeni smaller lenses or chutes, ami
although none of these have approached
lie size of the original deposit, their

continuity both in dimension and in

value (nickel copper contacts) has made
it well worth while minims them and
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searching for more. The irregularity

in the divergence of the different lenses

from the base of the old deposit is such
that further search by drilling in other
horizontal directions and in depth may
quite reasonably be expected to resull

in the location of still more ore.

No. 2 Mine

Before abandoning the open pit

as a working place the ore men-
tioned at last inspection as remain-
ing on the north wall under the over-

hanging portion and the arch, and all

that on the south wall in front of and
surrounding the old shaft for a depth
south from the pit wall of about 30

feet has been broken out and raised.

The old shaft, therefore, is no more
and very little but rock now remains
on the walls. The 3rd level or pit floor

measures 100 feet east and west by 2^0

feet north and south.

Shaft, depth 402 feet (12 feet in-

crease) ending in a 20-foot sump below
the 5th level. The timbers for the

double skip road and the ladderway
with partition between have been car-

ried from the fourth down to the fifth

level. The winze sunk from the old

shaft station now lies out in the open
pit. covered over, the stope just below
bein,2' reached from the bottom of the

old shaft. From here an underhand
stope has been opened out to about 40

by 60 feet plan and 30 feet deep •

surrounding the winze to the 4th

level. down which all the ore

is milled tor hoisting from that

point. The roof of this stope is care-

fully scaled as the wTork proceeds and
preparations made for its -subsequent

examination when the floor has receded
out of reach. Fourth level, unchanged.
Fifth level: a wide and a high drift has
started from the shaft station to run
north under the ore body.

In addition to the wire rope signal

apparatus, one for each skip road, an
electric system has just been installed

between the different levels, the sur-

face and the hoist room. In the rock
house the former 9 by 15-inch jaw
crusher has been replaced by a 15 by
24-inch of the same type. The boiler

battery contains seven units all fitted

with underfeed mechanical stokers and
forced draught.

No. 3 Mine

The shaft was carried down from
the second to the third level short-
ly after my lasl \i-it: and on the
completion of the timbering therein
with the double skip road and ladder-
way, all work was suspended under-
ground and the water allowed to rise

until such time as the ore from this

mine is needed. A little more drifting

was done on the third or 165-fOol level,

but no stoping.

Creighton Mine

Except during the month of June
mining has continued here steadily, but
not all the time has ore been raised.

.Stoping in the open pit had been sus-
pended for a short time previous to my
inspection and work confined to sinking
the shaft down to the next or second
level, 140 feet deep (SO feet below first

level). A uniform incline of 57 de-

crees 30 minutes is maintained from top
to bottom. Just now the station cham-
ber is being opened and the timbering
of the shaft with double skip road ami
ladderway completed. One drift will

run north under the centre of the pit,

and when far enough in will be upraised
to the pit floor, so that ore may be mill-

ed down and hoisted from this second as
well as the first level. So far all the
ore raised has been broken from the
pit walls on the northeast and west
sides increasing the opening to a
length east and west of 110 feet and
a width north and south of 60 feet.

The winze from the pit floor to the
west of the level station will shortly be
connected with the second level drifts

for good ventilation. In the rock
house one of the two former 9 by 15-

inch jaw crushers has been replaced by
a 15 by 24-inch jaw crusher, and the
grizzlies have been altered to separate
the small and large sizes. Also the
end bump sorting tables are being re-

placed by travelling belts whereon the
sorting will in future be done. Adjoin-
ing the rock house to the east, a ma-
chine shop containing lathe, drill and
accessories, has recently been built.

Trestlework now carries the rails from
the M. and X. S. Railway siding up to

and above the boiler room door, so that
the cars may dump the coal there. A
Few more dwellings have increased the
extent of the little village at the mine.

In the work of denning the ore body
over 5,000 feet of diamond drill holes
were 1 ored and as a result at least

3,500,000 tons of ore shown up,

according to the statement of the
superintendent. The ore body seems
to have the form of a lenticular

chimney, it- greater width or
strike running about east and west
and it- dip north at about 50 di

along and in direct contact with a foot

wall of granite. Tin' great width of the

deposit and its average nickel-copper
content of about 5.5 per cent, are main-
tained with but small variation to the
bottom of the holes al about 300 feet
vertically. When the surface outcrop-
pings outside the tested area are taken
into consideration the above estimate
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of ore in sight is well within the mark
to this depth.

The present small development force

of 35 men will, it is stated, be increased

almost immediately to about 100 men
in order that the maximum output of

about 600 tons of ore per day may be
raised from now on.

Victoria Mine
No inspection of this mine was made,

since it has remained closed down.
i rom Mr. A. B. Hixon, the mine cap-

tain, I learn that after raising all loose

ore and rock from the under-
ground workings, and then also

the pump and other machinery,
the whole was for the present
abandoned and the water allowed to

rise. The smelter has, however, con-

tinued in operation on the ore from the
roast heaps in order to clean all this

up. It is expected that by the end of

this year, 1903, this will have been cic-

complished, when operations at the
smelter also will be suspended.
Ihe ore raised since June at the

.North (Star mine, which is about 5 miles
west of Copper Cliff, has been shipped
in here and all not smelted dumped
along the trestle road leading up to the
furnaces. These shipments will probably
continue until June 1904, when the com-
pany's lease on that property expires.

In Wales where the Victoria matte
was treated Dr. Mond's nickel refinery

has remained idle since the close of

1902, when the Government suspended
all operations pending an inquiry into

the sanitary state of the process. It

is likely to be started again ere long,

and the resumption of mining at t he

Mond properties here is also said to be

contemplated.

North Star Mine

A note was made in my last report
of certain work done at this mine by
the Mond Nickel ( ompany in 1902, by
which nearly 5,000 tons of ore wen;
raised and shipped to the Victoria
smelter. The option male, which the
mining was then done lias been ex-

tended, according to the superintendent,
until June 1904 and last spring mining
commenced again. About 7,000 tons ad-

ditional nickel-copper ore lias since been
raised and shipped by rail to the Vic-

toria smelter and there either converted
into matte or stocked.

The property consists of adjoining

parts of lot 9 in the second ami lot 9

in the third concession of Snider (own-

ship, Algoma district, and lies about 9

miles vest of Sudbury by the M and N.

S. Railway from which a quarter-mile
Biding lias been run into the mine. The
owner is A. McCharles, Sudbury, the

mine captain, A. B. Hixon, and the
foremen Tom Tut tie and James Lang-
den,, the force numbering 39.

Mining development consists of the
following: an open trench along the
ore body about 150 feet in length by
5 to 20 feet (average about lo feet)

wide by 90 feet deep and inclining 70
degrees north. The foot-wall is smooth
and solid but the hanging wall irregu-
lar and fractured, requiring frequent
scaling. To the west of the pit and in

continuation of it the surface wad
blasted off to a depth of . 6 feet for GO
feet farther. By means of two swing-
ing arm derricks on the north side of

the opening and by buckets and a
double drum steam hoist, the rock is

raised to the surface and dumped im-
mediately into the railway cars for ship-

ment. A chain ladder runs down the
footwall affording the only means of

access, and one none too safe or easy,

to the workings. It was recommended
to commence preparations for mining
hereafter at greater depth under a roof
formed by the present floor of the pit,

and for hoisting either by skip or by
bucket on skids, since the overhanging
wall is interfering with the bucket and
rope in the present method.

The mining machinery consisting of 3

locomotive type boilers aggregating 150-

h.p., a 5-drili Rand air compressor, and
a duplex cylinder, double drum hoist of

about 18-h.p. capacity was installed this

past spring and the log buildings erected

there for it. The camp at the junction

of the siding with the main line of the
railway is made up of office, bunk and
hoarding houses, another small dwelling
and stable.

Previous to the present mining the

company bored about 4,500 feet by dia-

mond drill in some 24 holes, the deep-

est being about 300 feet. Most were
dulled from the north side of the ore

body since it dips in that direction,

ami in the vicinity of the present work-
ings, where the most promising surface

indications existed. Ore was found in

nearly all of the holes varying in width
according to the nature of these irregu-

lar deposis and at not more than from

4

to G feet away from the granite con-

tact beneath the foot or south wall.

This contact strikes north 60 degrees

E. with dip of about 70 degrees

N. 30 degree^ \V. A description

of it from a surface examination
made before the present mining had
begun will be found in the 12th report
of the Bureau of Mines, page 248. The
noiite in which the pyrrhotite and
chalcopyrite lie contains scattered small
inclusions of granular quartz and of

granite. The ore itself averages about

35 pei- cent, of rock matter intermixed
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as rounded fragments to small bould-
p">. The chalcopyrite occurs for the

most part along or near the walls. The
values in nickel and copper aggregate
about 4 per cent, on the average, the

nickel being in excess of the copper.

Gertrude Mine

All work both in the mines and in

the smelter, was suspended here early

in the summer on account of the finau-

, cial embarrassment of the operators,

time and subsequent to my last inspec-

the Lake Superior Power Company, one
of the corporations subsidiary to the

Consolidated Lake Superior Company,
Sault Ste. Marie, Ont. Previous to that
tion the mining work had, according to

the superintendent, developed new ore

bodies of considerable extent in some
of the other shafts. From all of these

a large tonnage of ore was being raised

and the smelter kept in operation to

its full capacity. All the matte so far

produced is still in stock at the smelter.

Mr. Thos. Travers, superintendent, is

keeping only a few watchmen at the
property.

Lead Mines

In the townships of Dorion and Mc-
Tavish and the surrounding area north-

west of the upper end of Black bay, lake

Superior, deposits of lead and zinc have
been known to exist for many years.

Their occurrence has been described in

the reports of the Geological Survey of

Cinada. 1S66-69 and 1872-73 and in" the
Report of the Royal Commission, 1890.

The geological systems of this area in-

clude both Huronian and Cambrian, the
latter in Dorion and the immediate

westerly vicinity, made up largely of

Nipigon rocks, such as grey sandstones,

indurated red marls and variously col-

ored compact limestones. Separated

areas of gneiss are occasionally well de-

veloped in the above, and it is in con-

nection with all of these rocks that the

veins are found, following well defined

Lines of faulting. In a matrix of quartz,

calcspar and barytes occur galena,

blende and some copper pyrites in pock-

ets, bands and disseminated. Some of

the veins attain a width of 25 feet, al-

though from 6 to 8 feet appears to be
more near the average.

It is on one of these veins which lies

off the northwest corner of Dorion town-
ship that the present development is

being done by the Ontario Lead and
Zinc Company, of Superior, Wis., E. C.
Kennedy, president. About a year pre-

vious to October 1903, other parties
carried on exploratory mining on the
vein for a while. The property is

reached by what was once a good road,
but is now only a trail running 8 miles
westerly from the C. P. Railway siding,

2 miles southwest of Wolf station.

Considerable ore was in the earlier
days shipped from some of these veins
to smelters in the United States and
other countries, so that it does not ap-
pear unreasonable to expect that if they
were now thoroughly examined again
ore bodies would be found which could
be profitably worked under the increased
and more economical facilities of to-day.
Although in large part the occurrence
of the ore in the veins is somewhat
pocketty, and thinly disseminated, yet
enriched areas or pay chutes have been
known and mined, as for instance at the
Lead Hills or Enterprise mine, in Mc-
Tavish.



Mines of Eastern Ontario

By Willet G. Miller

The mines embraced under this head-

ing are situated in the region bounded
to the northward by that part of the

Canadian Pacific railway which stretches

from the Ottawa river to the northern
part of the Georgian bay.

In a paper published two years ago
the writer showed that the mineral in-

dustries in this part of the Province
exhibit as great a variety in kind as
do those to be found in probably any
other part of the world of equal extent of
territory (1). Among the metals or ores
produced during the past year are gold,
with associated silver, copper, iron,
zinc, lead and molybdenum. Pigments
or paint materials are represented by
white arsenic, which is also used ex-
tensively in the manufacture of plate
glass, and for other purposes. Among
substances used for refractory purposes,
or to withstand high temperatures, is
graphite or plumbago, which is also
now used as a base for paints. Our
mica finds its chief use as an insulating
material in electrical machines. The
region under review is the world's
largest producer of corundum, the best
abrasive or grinding and polishino- ma-
terial known. Two mills, -with a com-
bined capacity of over 200 tons a day, for
the concentration of this mineral' were
built during 1903. There has' been an
increased output of feldspar, a mineral
found in large deposits in this
part of the Province and used exten-
sively in the pottery industry, and for
other purposes. The production of ac-
tinolitc and other minerals, which are
ground and used as roofing materials,
has been carried on during the past
year on about the same scale as during
former years. The preparation of short
fibre asbestos was begun in 1903. Dur-
ing the last three or four years eastern

(1) Journal Can. Mining Inst., Vol. 5,

pp. 233-256.

Ontario has been a producer of iron

pyrites, a mineral which is used in the

production of sulphuric acid, and work
was done on two or three new proper-

ties of promise in 1903. A small amount
of talc was raised at the only developed
mine of this mineral in the Province.
Talc is used chiefly in the paper indus-
try.

Eastern Ontario possesses a number of
important mineral industries which can-
not properly be placed under the head-
ing devoted to mines. The crushed stone
industry is growing. There are many
important quarries from which stone
suitable for any building or structural
purpose is obtained. The marble in-

dustry is only in its infancy al-

though the Province possesses large
deposits of material suitable for
the production of this orna-
mental stone. The lime production,
scarcely seemed to equal the demand in

the more southeastern districts during
the past season. The clay industries

are capable of large expansion. The
output of peat is likely to increase now
that processes for the briquetting of this

fuel have been more highly perfected, by
inventions during the past year. Dur-
ing the last twelve months important
discoveries have been made in connec-
tion with petroleum and natural gas,.

which encourage us to hope for new
sources of supply of these substances in

the Province. Salt, and mineral or medi-
cinal waters should also be considered in

reviewing or enumerating the mineral
industries of the Province.

Corundum Mines

Important additions have been made
during the last year to the equipment
of the two companies mining corundum
in Renfrew and the adjoining part of

Bastings county. The Canada Cor-

undum Company which has been

[88
]
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operating in Raglan township for

some years erected, a mill which
will handle two hundred tons or

more of crude rock in twenty-four
hours, the plant formerly in use by the

company having a capacity of not
much more than one-tenth of this. The
Ontario Corundum Company whose
works are in Carlow township formerly

shipped considerable hand-picked rock
to the United ."States for concentration.

The company have now erected a mod-
ern plant which prepares the corundum
for market at the mine, and has a ca-

pacity of about one and a quarter tons
of concentrates per day. Reproductions
of photographs of the mills of both of

these companies will be found in this re-

port.

A charter was secured during the last

few months for another company, known
as the Corundum Refiners, Limited.
This company proposes to carry on min-
ing and milling operations in the north-

eastern part of Raglan township.

Canada Corundum Company

Quarrying and concentrating were in

progress at the mine and works of this

company on a scale similar to that ol

former years until about the end of

1903. The old mill was then dismantled,
part of the machinery being added to

the new plant which began operations in

the first quarter of 1904.

The new mill is situated at the eastern
end of the southern face of the hill on
which the corundum rock is quarried.
This hill affords an excellent site for a
modern concentrating plant. The top of

thr mill is about 85 feet above the foot

of the hill, thus affording an opportunity
for feeding the rock from the quarries
into the crushers at the top and allow-
ing the crushed matter to pass by gra-

vity clown through the various machines
to the bottom of the mill, where the
corundum having been separated from
the rock matter is dried and bagged for

shipment, with a minimum use of eleva-

tors.

Following is a brief description of the
equipment of the mill and the method
of handling the rock :

—
The hill on which the quarrying opera-

tions are carried on faces south and has
an average slope of about 20 degrees.
The dip of the rock conforms with the
slope of the hill and the corundum-
bearing layers,—syenite and syenite-
pregmatite—outcrop at numerous points

over the face of the hill. Several quar-
ries, some of which have a depth of 20
feet or more, have been opened into

these layers. Drilling is done by com-
pressed air. After the rock has been
blasted down, the large pieces are block-

holed and broken up. The barren por-

tions of ' the rock are sorted out, and
the corundum-bearing material is carried
by horse-car to the top of the mill,

which is on a level with the quarries
now being worked, and dumped into a
bin which has a capacity of 350 tons of

rock. From this bin the rock goes to a
large crusher, 15 by 24 inches. The
crushed material is then carried by
belt conveyors to smaller crushers, one-

Gates, style A, and two Blake. 9 by 15
inches. From these crushers the rock
goes to bins, thence by conveyor to set

of rolls, of Overstrom special design.
Then it goes to two sets of trommels,
11 feet in length, half going to each set.

From here the undersize passes to ele-

vators and the oversize to rolls. The
crushed product is elevated to two sets

of trommels, 2y2 , 2, ly2 , ly4 , %, mm.
From the trommels the material goes to
24 Overstrom and 4 Wilfey tables.

Jigs are being added, it being thought
that by their use the material can be
crushed coarser and the production cf

a high percentage of fines will thus he
avoided. After being concentrated on
the jigs the corundum can be reduced to
the sizes required for the market and
further refined on tables or pneumatic
jigs if necessary. From the Overstrom
and Wilfey tables the concentrates go to

bins, 50 tons capacity each, where they
become partially dry by draining. They
are then carried by belt conveyor to a
dryer, which consists of double -deck
steam tubes. After being dried the con-

centrates are elevated to bins in the top
of the grader room. They are then run
over magnetic separators, two of the

.Noble pattern and one invented by the

company's stall', which remove the mag-
netite, and are then sized and graded.

If the material is now not considered
sufficiently pure, it is run over a set of

tables or Hooper pneumatic jigs which
are situated in this part of the building.

From the tables the now thoroughly
cleaned cencentrates go to dryers and
from the Hooper jijis direct to storage

bins. It may be added that these Hoop-
er jigs arc said to be able to treat about
5 ions of material; between 30 and 70

mesh, in 24 hours, but if the mesh is

larger or smaller than this their ca-

pacity is less.

Steam power is used in the mill, the

boiler house being a separate building.

Water for the boilers and concentrating
plant is obtained by a ditch which runs
from a creek to the mill. The large

rivers York and Madawaska, run
through a wooded and sparsely-settled

country, where wood for fuel is cut into

logs and floated down to the mill.

A tramway, constructed during the

past year, connects the mill with the

York river. This tramway is less than

a mile in length and affords an easy



90 Bureau of Mines No. 5

way of conveying the corundum concen-

trates, which are put in bags holding 100

lbs. each, to a boat during the season of

navigation, which carries them a dis-

tance of about 15 miles to Barry's Bay
station on the Canada Atlantic railway.

Ontario Corundum Company
This company continued operations

till the latter part of 1903 on lines fol-

lowed during previous years. The cor-

undum-bearing rock was hand-pick-
ed, and the high-grade material thus ob-

tained was shipped to the United States
for concentration. In addition to this,

some of the material was roughly con-

centrated at the quarry. At the end of

the year the new mill was completed,
and high-grade corundum concentrates
are now being shipped. This mill is

much smaller than that of the Canada
Corundum Company, but very satisfac-

tory results are being obtained as re-

gards the quality of material. It can-

not, however, be expected that a plant

of this size will turn out concentrates
so cheaply as a larger one.

The mill is situated near the point
where corundum was first discovered on
the eastern Ontario ranges in 1896.

This is on lot 14 in the fourteenth con-

cession of the township of Carlow. The
power used is steam, and water for the
boilers and for washing and concentrat-
ing purposes is obtained from the small

stream which runs close to the mill.

After being crushed the rock goes to

muliers, similar to those formerly used
in North Carolina for separating the de-

composed rock, chlorite and other min-

erals from the corundum. At the On-
tario mill the fines are thus washed
away, no attempt being made to save
them. The coarser material after being
dried and sized is concentrated on four

blooper pneumatic tables. The concen-

trates from these is of a high-grade.

The product of this mill is drawn to

the York river, at a point a few miles

up stream from the Canada Corundum
Company's wharf, and shipped by boat
to Harry's Bay railway station.

Feldspar Mines

Work was done during 1903 on several

feldspar properties in the area in Fron-
tenac county east of the Kingston and
Pembroke railway, and adjacent to Bed-
ford and Verona stations.

The chief of these properties, the

Richardson mine, has been described in

former reports of the Bureau. The
spar in this deposit lias made a demand
for itself, owinp to its good quality,

among the pottery manufacturers in the

United State-;. It has. however, not yet

found its way into Great Britain, owing
to the peculiar state of the trade in that
country.
Auditions have been made to the plant

and to the shipping facilities at the mine
during the last twelve months. A cable-

way has been installed for carrying
the spar from the quarry to the lake,

about half a mile distant, where the spar
is loaded on scows. Thence it is taken
across the lake to a short portage to
another small lake, and floated by scows
to the end of the branch railway line

at the old Glendower iron mine. In
winter the spar is teamed direct to the

railway. From here it is taken by train

to Kingston, about 30 miles, and thence

by boat across Lake Ontario.

The spar is ground to the marketable
form, an impalpable powder, in New Jer-

sey. In addition to its use in pottery,

which causes the chief demand for it,

feldspar is also used as one of the con-

stituents of the bond in wheels made of

carborundum and other abrasive mater-
ials, for grinding purposes. The Richard-

son quarry is approximately GOO feet long,

200 feet wide, and the western face has

a height of about 50 feet.

The Jenkins mine, a short distance

from the Richardson, shipped about S0O

tons of feldspar during the season, and
had 300 tons on hand at the time of my
visit in October. The spar was shipped

to Trenton, N.J.. and to East Liverpool,

Ohio.

Another property that was worked
lies between the Richardson mine and
Verona station. It is known as the

Worth. The owners ship the spar to

Charlotte, N.Y., where they have a mill

for grinding.

Mica Mines

Ontario leads the world as a producer
of nickel and corundum, and she is not
far behind any other country in the pro-

duction of the unique mineral mica, In-

dia, Quebec and the United States being
the other chief producers. The mica of

India and of the United States is the

muscovite variety, which is harder and
not so well adapted for use as an insula-

tor in electrical machines as the phlogo-
pite or so-called amber mica produced
m Ontario and Quebec.

Mica may be called the electrical min-

eral, not because it is charged with elec-

t rieit y. but on account of the fact that

with the increase in use of electrical ma-
chines it has grown greatly in import-

ance as a commercial material. In the

old days white mica was used in stove

fronts, in windows and in small quanti-

ties fur other like purposes. The amber
mica which was mined along with phos-

phate in eastern Ontario 15 years ago
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or less had little commercial value, and
for the most part was thrown aside

with the waste rock. These old dumps
have since been worked over for their

mica, and mines which were opened as
phosphate properties are now worked
for mica only.

The phlogopite deposits of Ontario and
Quebec are usually irregular in char-
acter, and mining such deposits is con-

sidered by many lo be a hazardous un-

dertaking, financially. The mica is

sometimes followed down in a chimney-
like form. At other times the deposit

has the character of a vein with dis-

tinct walls, but while the vein material
may continue to unknown depths the
mica may suddenly disappear. It has
also beeu found in one locality that at a
certain depth in two or three deposits

the mica becomes milky in appearance
and therefore practically valueless. This
milkiness is said to be due to the pres-

ence of minute crystals of rutile. The
question as to why the character of the

mica thus changes with depth is as yet

unanswered.
Muscovite mica is a constituent of

coarse granite or pegmatite dikes. The
deposits of this variety of mica are

therefore likely to be much more regu-

lar than those of phlogopite. Muscovite
has been worked only to a small extent

.in Ontario. Some deposits containing a

very clear white variety were opened at

the foot of the Blue mountains in Meth-
uen township some years ago. The
dikes here are syenite and nepheline-

syenite pegmatite. The mica does not

appear to have been found in them in

sulhcient quantities to pay for extrac-

tion. G-ranilte-pegjnatite dikes were
opened up at the head of Mazinaw lake,

in the northern part of Frontenac
county, some years ago but little has
been done on them since.

The mica mining now in progress in

eastern Ontario i- practically confined

to two area^. one of which is tributary

to the village of Sydenham, in Frontenac
county, and the other to the town of

ferth, in Lanark county. One or two
mines, however, are outside these areas.

Two important papers have recently

be published on mica. One of tin-'' is

entitled "The Mica Deposits of India"

and is written by Mr. T. 11. Holland of

tin' Geological survey of India. Calcutta.

The other deal> chiefly with the mica de-

posits of central Canada, its author be-

ing Mr. E. T. Corkill. This paper is to

be published in volume VII. of the Jour-
nal of the Canadian Mining Institute.

General Electric Company
This company, whose extensive works

in the United State- are well-known.

mine their supply of amber mica in the
.Provinces of Ontario and Quebec, and
have a number of well developed prop-
erties in each Province. In the autumn
of 1903 their mines in Quebec were clos-

ed, and operations have been concentrat-
ed during the winter on their Ontario
properties, the chief of which are the
Lacey mine, near the village of Syden-
ham, and the Hanlan mine, a few miles
from the town of Perth. Heretofore the
company have obtained their supply of
muscovite chiefly from India. It ap-
peals to be their intention now to en-
deavor to procure it on this continent.
With this object in view they are open-
ing a mine in New Hampshire, and have
also seemed properties near the head of
Mazinaw lake, in Addington county, On-
tario. The company, through their en-
ergetic resident superintendent, Mr. G.
W

. McNaughton, are doing the most
systematic mica mining that has been
done in this Province.

The Lacey mine has been frequently
described, and is one of the most re-

markable mica deposits ever worked in
any country, in the early years of its

history it was an important producer of
phosphate, mica then being of much less

value than during later times. The
mine is now equipped with an up-to-
date plant. With the exception of the
addition of the plant, there is nothing
of special importance to report concern-
ing the working of this mine for the
past year. The company own a diamond
drill and have been systematically test-

ing the Lacey mine and a number of
their other deposits during the past
twelve months.

The company have also done work on
other properties in the township of

Loughborough. Among these i- the
Ashley, lot 10 in the eleventh concession,
near Gould lake, and the Gosage, east

half of lot ."> in the eigth concession.

In the township of North Bui a

Lanark county, the company have work-
ed the Hanlan mine continuously. The
deposit is vein-like in form with definite
walls. The workings have now reached
a depth of 105 feet, with a stope 150 feet
in length and an average width of S
feet. Underhand st oping is the method
followed in mining.

The larger crystals of mica in this

mine apear to be associated with pyrox-
ene, calcite and phosphate, while the
smaller ones occur with the latter two
minerals only.

On the Burns lot which adjoins the
Hanlan. work has been done in the old

pits, and the deposits have been tested
by the diamond drill. This lot was
worked for phosphate years ago. and
considerable mica has been obtained
from the old dumps.
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The General Electric Company have
mica trimming works at Sydenham and
Perth.

Kent Bros/ Properties

This firm worked two mica properties
during the year, but at the time of my
visit work had ceased temporarily. The
work at the Stoness mine was confined

to a new pit, the old workings, which
reached to a depth of about 400 feet

not having been nnwatered.

The work of the firm was concentrat-
ed on the mine at Bob's lake, in the
township of Bedford. This deposit was
opened up some years ago. but at that
time it is stated the quality of the
mica was not considered suitable for the
market. During the past year a large
amount of mica has been mined on the
property, the working force consisting

of from 20 to 25 men. At their trim-

ming works in Kingston the firm have
employed 65 hands, and it is probable
that a more suitable building will be
erected for this work during the com-
ing year.

Other Loughborough Mines

-Messrs. Richardson Bros, of Kingston,
purchased a mica property, lot 7 in
the ninth concession, about one mile
east of the Lacey mine, during the year
and have had a force of men at work in
the pit and in the trimming house.
This deposit is vein-like in form, the
walls being very sharp and distinct. The
vein matter consists of white calcite,

through which is set dark crystals of
mica, thus making one of the most
striking deposits of the mineral that
the writer has seen.

Mr. E. L. Fraleck worked an open pit

about 40 feet deep on lot 8 in the tenth
concession for some time. This is sit-

uated between Gould and Blue lakes.
The work ceased when the winter sea-
son set in.

Work was also done by other opera-
tors on lots 8 in the eighth, and 7 in

the ninth concession-.

North Burgess

In addition to the Banian and Burns,
already mentioned, several other mica
properties in this township were operat-
ed in a small way during the year.

Bedford

In tin's township work was begun in
the autumn on a mica deposit on lot

6 in the eighth concession, thus making
it necessary to credit two working prop-
erties to this township, the other being
the Bob's Lake mine, mentioned above.

Actinolite and Asbestos
At the village of Actinolite, formerly

Bridgewater, in Hastings county, Mr.
Joseph dames has continued the grinding
of actinolite and other minerals in the
production of roofing material which
finds a market in the United States.

I his industry is of interest from the
fact that it is the oldest continuously
operated mining industry, with the ex-

ception of the production of stone and
clay products, in Ontario, Mr. James
having begun operations about 1884.

The International Asbestos Company,
with head office in -New York, have
erected a small plant, wrhich is run by
water-power, at Bridgewater, and have
been extracting short fibre asbestos dur-
ing the year from rocks quarried in the
township of Elzevir.

The character of these deposits and
the chemical composition of this asbes-

tiform mineral are discussed in the Third
lieport of the Bureau of Mines, pages
97 to 99. It is there shown that the
Elzevir mineral is not the serpentinous
variety to which the name asbestos is

generally given in commerce, but that

it is a fibrous variety of amphibole, with
cnaracteristics resembling very closely

those of the rare variety known as an-
tholite. It is stated that the better
quality of this asbestos which is milled

at Bridgewater is employed for boiler

coverings, and that the finely ground
material is used for wall plaster under
the name asbestal.

Talc
The talc mine on the outskirts of the

town of Madoc, known as the Harrison
mine, has a depth of 5:5 feet. The shaft

is 18 by 20 feet in cross section, with

short drifts which prove the merchant-
able talc to have a width of at least

34 feet. A few carloads of the mineral

were shipped during the past year to

New Jersey, where it is ground and dis-

tributed to the trade.

Graphite
The working graphite mines were

pretty fully described in last year's Re-

port. Hence it is -unnecessary to repeat

the description here.

Work was carried « >n at the Black

Donald, which is readied via Calabogie
station, on the line of the Kingston and
Pembroke railway, throughout the year.

I onsiderable diamond drilling has been
done in testing the deposits. The flood-

ed portion of the mine mentioned in the

last Report lias not been unwatered, but
estimates have been obtained for the

building of a coffer-dam to shut off the

water of the lake.

The McConnell graphite mine and
works, in Lanark county, some miles.
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from the town of Perth, were in opera-

tion throughout the greater part of the

year. At the time of my visit in No-

vember, the mine had just been shut

down, but the mill was running.

Some work was done on a graphite

property a few miles from Kin-

mount station in Victoria county.

Gold Mines

As many gold properties have been

worked during the last twelve months

as in former years, but owing to the

unfortunate closing down of the Bel-

mont mine in the second half of the

year the output of the precious metal in

this part of the year has been reduced.

Considering the location, equipment, and

other characteristics of the Belmont, it

would seem that it should not remain
idle long. If the old company do not

feel in a position to go on with the,

work, it is to be hoped that a re-organi-

zation will take place, which will bring

about the resumption of operations.

Taking into account the cheap water
power which lias been developed by the
company, the low price of labor and sup-

plies in this district, and the fact that
the mine is situated within half a day's
travel from the city of Toronto, it is

believed that ore can be treated as
cheaply at this mine as at any mine in

the world. A little work has been
done on claims adjacent to the Belmont.

Three properties along the Central On-
tario railway were operated during the
past year. Development has been car-

ried on almost continuously on the Cook
property, adjacent to the Deloro mines,
and during the first half of the year the

Atlas mill and mine were worked. A
cyanide plant for treating the aurifer-

ous mispickel concentrates was added to

the equipment of this mill. The stock
of concentrates, which had accumulated
at the mill, were satisfactorily treated.

It is to be regretted that the consoli-

dation into one company of the Atlas.

Deloro and adjoining properties has
not been carried out. If worked under
one management costs could be greatly

lessened.

The Sovereign mine is situated near

Malone station on the Central Ontario

railway and was formerly known as

the Feigle. The hill on which the ore

bodies arc found was worked over in a

very unsystematic manner years ago.

The ore which, at time-, was very rich.

was found in somewhat irregular de-

posits that appear to lie rather Hat.

The mine is now being operated by the

Sovereign Gold Mining ami Development
Corporation of Ontario, Limited, whose
main office is at 477 Ellicott Square,

Buffalo, X.Y. The work now being done

is chielly on the extension of old pits ond
openings which are near the boundary
line of the old Gladstone property. A
boiler house was erected during the pasl

year. There is a 10-stamp mill, put up
in 189L, on the property. This mill has

been kept in good repair and it is ex-

pected that it will be started up at an
early date. A force of about 20 men is

employed under superintendent Henry
Lloyd.

-Mr. W. A. llungerford and associates

have re-opened the Craig mine, which is

situated a few miles from Bannockburn
station, and additional plant has been
put in. This property is described in

the seventh Report of the Bureau of

-Mines. It is there said to comprise the
south half of lo'ts 4 and 5 in the third

concession of the township of Tudor, 100

acres. Considerable stripping was done
on the property by the original owners.
and in the latter part of 1898 a com-
pany was organized to work it, which
sank a shaft to a depth of 100 feet,

since which time, until last year, it has
lain idle.

Farther east in this district two or

three gold properties have received

some attention. The .Star of the East
property near Perry's rapids, Myer's Cave
P. 0., on the Mississippi river in Bar-
rie township, Frontenac county, has had
some work done on it. Samples of this

auriferous ore carry quite massive iron

pyrites. The Boerth mine, on lot 29 in

1 lie seventh concession of the township
of Clarendon. Frontenac county, was
also re-opened during the past year, and
it is the intention to continue work
during 1904. This mine has been de-

scribed in former Reports of the Bureau.
Vol. IX., p. 93, and Vol. XL, p. 203,

The ore consists of auriferous quartz
and mispickel. The treatment by stamp
milling and cyaniding

3
practised at the

Deloro and Atlas mines in the town-
ship of Marmora is adapted to it.

There is a ten-stamp mill on the prop-

erty. Two shafts have depths of about
12it and 3.3 feet respectively, according

to former reports published by the

Bureau, and there has also been con-

siderable ore taken out of open cuts.

Copper Mines

\\ ork was done with a few men on
three or four of the Parry Sound copper

properties during the past year. The
shaft of the Consolidated mine on
Spider lake is said to have a depth of

150 feet. It ha- a collar, and timber

even 14 feet down but no partition.

The top of the shaft is covered with a

door. There is a steam hoist. No work
was being done on the dav of mv \i-it.
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The Ontario Colorado Mining Com-
pany, whose property lies at the outlet

of Spider lake, had a shaft down to a

depth of 56 feet in September. The
headquarters of this company is in De-

troit.

The chief work done on the Wilcox

during the past year was in an open

cut near the mill.

An interesting discovery of copper

pyrites, which I have not <had an op-

portunity of examining, is that in the

bottom of the Coe iron mine, near El-

dorado station in Hastings county.

Hematite has been shipped from this

mine for a number of years. This ore

is said to have given place to copper

pyrites in the bottom of the shaft.

Zinc and Lead Mines

The Richardson zinc mine, near Long-

Lake P. 0., in the township of Olden,

Erontenac county, has been worked with

a small force of men throughout the

year. Mining has been done chiefly by

stoping ore from the area surrounding

the upper part of the shaft, although a

little sinking has been done, the shaft

now having a depth of 100 feet.

The rock in which the deposit occurs

is crystalline limestone of the Grenville

series. The ore at times occurs in a

distinct vein-like form, which breaks up

into stringers and enlarges into pockets

of considerable size. It consists of

rather dark-colored zinc blende, through

which is intermixed more or less galena.

The material shipped is hand-picked at

the mine to 40 per cent, or over of

zinc. This usually carries from 10 to 15

per cent, of lead. The pure galena ap-

pears to cany about 20 ounces of silver

to the ton. The buyers however allow

nothing for the silver, and nothing for

the lead unless it runs over 10 per cent.

The ore is sold in Europe. Material car-

rying a lower percentage of the metals

than that mentioned is left lying on the'

dump.

During the year the Hollandia lead

mine, near Bannockburn station, was re-

opened, and equipped with a hoisting

and small concentrating plant together

with a small experimental furnace, with

which some tons of lead were smelted.

It is the intention of the owners to

continue the development of this mine.

The mill contains crushing machinery

together with trommels and four double

compartment Hartz jigs. In the smelter

are so called Missouri air furnaces

which have a combined capacity of six

tons of lead a day. A blast furnace

is to be erected at once which will have

a capacity of ten tons a day. The

-haft has' a depth of 61 feet.

In the first quarter of 1904 work was
resumed on the Erontenac lead mine, in

Loughborough township, which has lain
idle for many years. A description of

this mine and its plant is given in the
Keports of the Geological Survey of

Canada. Work is being done on a new
opening, winch has reached a depth of

about 15 feet, and lies some distance
from the old mine. The ore consists of
galena and zinc blende in crystalline
limestone. The deposit is similar in
form to that of the Olden zinc mine. In
the openings formerly worked zinc was.
not associated with the lead. The fol-

lowing analysis of an approximately
average sample, taken by the writer, of
some 50 tons of the ore now being min-
ed shows the relative proportion of the
metals :

—
Per cent.

Lead 18.12
Zinc 8.10
Silver 1 .20 oz.

Copper none.

Iron Mines

There are few changes to record in

connection with the iron mines of the
eastern part of the Province during the
past year.

The chief shipper, the Radnor mine,
produced about the same quantity of

ore in 1903 as during the preceding year.

The ore extracted here is all taken
from open pits. Before being ship-

ped it is hand sorted. A considerable
amount of low grade ore is produced
which is left lying on the dump. Ex-
periments have been made with a view
to concentrating this material by means
of magnetic separators. The pits are

in the form of a semi-circle, the ore oc-

curring in a bed-like mass which has
a very regular dip of about 35 de-

grees from all points on the edge of the
semi-circle. It is said that diamond
drill holes put down .some distance in

from the edge of the semi-circle have
proved that the thickness of the ore

and the dip remain fairly constant with
depth. It was pointed out in a former
report that granite dikes cut the ore in

this deposit. A narrow stringer or vein-

let of galena is also seen to have the

same relation to the ore iu one of the

pits. The ore from this mine is shipped
\ ia Caldwell station, to the company's
furnace at Radnor Forges. Que.

The Mineral Range Iron Mining Com-
pany, whose properties lie a few miles

from L'Amable station. Eastings coun-

ty, have been at work during the past

year. Roads have been built, and a
number of test-holes have been sunk by
means of the calyx drill in the ore

bodies.
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The discovery of copper pyrites in the

buttom of the pit of the (Joe iron mine
at Eldorado has already been mention-
ed. It would appear that a consider-

able change has taken place- in the
character of the ore in this mine.

.Small amounts of iron ore have been
produced from other mines in the east-

ern counties during the past twelve
months.

This eastern district is well supplied

with water powers, and it would seem
that the tune has arrived when some of

the iron mines, now lying idle in east-

ern Ontario, can be profitably worked by
lirst hand-picking the shipping ore, and
subjecting the leaner material to mag-
netic concentration. Ores of similar

character are successfully concentrated

in New York state and elsewhere.

A rather full account of the distribu-

tion and character of the iron deposits

in a part of eastern Ontario has been
published by the Geological Survey, Ot-

tawa. It is by Mr. E. D. Ingall, and
its title is "On the Iron Ore Deposits

Along the Kingston and Pembroke Rail-

way."

Iron Pyrites

The property known as the Jarman
mine, near Rannockburn station, has
been worked on about the same scale

during the last twelve months as it was
for two or three years previously. Mr.
.Nichols, the chief owner of this prop-

erty, has been developing a deposit of

tlie same mineral during the last sum-
mer and autumn near the line of the
Uanadian Pacific railway, a few miles

east of Tweed station. This deposit was
opened' up years ago as a gold prospect

and a small plant was installed on it,

but the only value of the ore is in its

sulphur contents. The shaft had reach-

ed a depth of about 60 feet at the time

of my visit, in the autumn. Mr. .Ris-

ing has succeeded Mr. Jarman as su-

perintendent of both these properties.
Ihe Jarman pyrite mine has a depth

(April, iyo4) of 175 feet, with three
levels, as follows : First at 64 feet,

north drift 150 feet, south 180 feet
;

second at 113 feet, north drift 148 feet,

south 138; third at 175 feet, north drift

105 feet, south 105. Shipments were
delayed during the winter by railway
blockades. The shaft on the property
near Tweed has a depth of 135 feet,

with some drifting.

Messrs. J. E. Harrison, C. E. Smith
and others have done some work on
deposits adjacent to the last mentioned

Other Mineral Industries

A number of mineral industries of

eastern Ontario have been mentioned in

the introduction. As these industries

do not come under the heading of mines
they cannot properly be dealt with in

this place. The chief features in con-

nection with the year's operations of

most of them are dealt with in the re-

port of the Director, where it is shown
that there have been important devel-

opments in the petroleum and other in-

dustries. One of the most important
group of our industries is that which
uses limestone as a base. The distribu-

tion, character and uses of our lime-

stones are described by the writer in a
special paper published as Part 2 of the
Thirteenth Report. Since the detail-

ed report on peat was published
last year developments of interest have
taken place in this industry. The clays

of the Province are growing in im-

portance yearly and a special report on
them would be of service. From the

table of statistics of our annual min-
eral production the relative importance
of the several industries will bo soph.



Cobalt-Nickel Arsenides and Silver

By Willet G. Miller

Late in the autumn of 1903 the dis-

covery of deposits of cobalt-nickel-
arsenic and silver ores in the
northern part of -the Province was
made public. Little importance
seems to nave been attached to

the deposits by those who first saw
them, it being thought that they car-

ried a small amount of copper, the nic-

colite being mistaken for this metal.
Mr. T. W. Gibson, the Director of the
Bureau of Mines,, however, when on a
visit to the district in October, received
specimens of the minerals, and recog-

nized that they represented valuable
ore. The Writer was. accordingly, in-

structed to make as thorough an exami-
nation of the deposits and surrounding
area as could be made at the season
of the year, snow having already begun
to fall in the district, before his arriv-
al in the first week in November.

The deposits were discovered during
the building of the Temiskaming and
Northern Ontario railway, the Govern-
ment line which is now under construc-
tion from North Bay junction, on the
Canadian Pacific, to the head of Lake
Temiskaming. The road-bed of this new
railway runs almost over the top of
the first of the deposits discovered. The
ore bodies lie five miles south of Hailey
bury. one of the two 3ister villages on
the Ontario side of the northern part
of Lake Temiskaming. Haileybury, fol-

lowing the railway, lies about 106 miles
north of North l'.a\ station, which is.

by the Grand Trunk railway. 227 miles
north of the city of Toronto.

The Deposits Described

A.S the value of the deposits was learn-

ed only a short time before the surface
became covered with smuv. very little

prospecting has been done in the sur-

rounding area. The discoveries were
made by men employed on the railway,
and not by regular prospectors; hence
the work has not been done as system-
atically as it might have been.

When I visited the locality, four veins

had been located in the vicinity of a

small body of water known as Long
lake, which is not shown on existing

maps. It lies about one-half mile

south of the. southern boundary of lots

8 and 9 in the first concession of the

township of Bucke. The reports of

other finds were not verified.

Each of the four veins visited was
found to carry cobalt. Nickel also ap-

pears to be present in all of them; but

as the weathering of the cobalt com-

pounds masks, at times., the nickel

colors, this latter metal was not defin-

itely recognized in two of the deposits,

although it doubtless occurs wherever

the cobalt is found. Three of the veins

are rich in native silver. The veins oc-

cur in unsurveyed territory, and. as the

locations are as yet unnamed, we shall

speak of them as Nos. 1. 2. 3 and 4. The
outcrop of No. 2 lies about one-half

mile southwest of No. 1, and No. 3

the same distance southwest of No. 2.

The outcrop of the fourth vein is about
one half mile southeastward of No. 2.

The accompanying plan shows the lo-

cations which were surveyed since my
visit, with the position of the veins.

Very little work has been done on any
of the veins, and as the surface is pret-

ty well covered with moss and soil, it

is impossible to state what is their hori-

zontal extent.

All of the veins cut through one or

both of the formations known in the

district as lluronian slate and breccia*

conglomerate or agglomerate. The

90]
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latter rock is considered to be com-

posed of volcanic ejectamenta—grains

and fragments of rocks of various kinds

which have become consolidated. The
slatts conglomerate of older Canadian
writers, Logan and Murray, is a vari-

ety. The slate along the railway cuts,

in the vicinity of Long lake, occasion-

ally contains fragments of pink gran-

ite, which are, at times, a couple of

inches or more in diameter. On the

faces ' of some of the vertical cliffs, the
well-banded slate at the bottom is found
to pass gradually into massive breccia-

conglomerate at the top, the fragments

in the latter being of varied composi-

tion and ranging in size, from small

grain-like fragments to pieces of rock

a foot in diameter.

The presence of dikes or sheets of

some of the darker-colored eruptives was
suspected, but they were not definitely

recognized. In the field they would re-

semble rather closely some of the more
massive varieties of the slate and finer-

grained breccia.

The slate and agglomerate have a

slight dip, and the veins re-

ferred to cut them almost vertical-

ly. The strike of veins Xos. 1 and
3 is approximately northeast and south-
west; that of 4 is east and west; that
«>j 2. northwest and southeast. Diabase
and gabbro invade these fragment.il
rocks in some parts of the district, and
appear to underlie most of the area.

\\ nether the veins penetrate these
igneous rocks beneath the slate and ag-

glomerate has yet to be determined.
About three miles to the northward of

Long lake, Silurian limestone overlies

the Huronian, but the limestone is un-
doubtedly of younger age than the
veins.

Deposit No. \

Vein No. 1 lies east of the railway
track, at the edge of a swamp, about
one-quarter mile north of the end of

Long lake. It has been uncovered at
three points, which are within a few
yards of one another. As the surface

of the rock is low here, and little of it

is exposed, it is difficult to tell much
about the form of the deposit. Medium
grained, dork-colored agglomerate is

found on one wall. At the widest
opening the deposit has a width of over
6 feet, but the vein matter is more or

less mixed with rock. The ore consists

of niccolite, or the arsenide of nickel,

and smaltite, the diarsenide of cobalt,

together with much native silver. Nic-

colite contains theoretically, 43.9 per

cent, of nickel and 56.1 of arsenic. Smal-
tite carries 28.2 per cent, of cobalt and
71-8 of arsenic. It may be added that

the ore of nickel now worked in On-
tario, the iron sulphide or pyirhotite
of Sudbury, in which nickel occurs not
as an essential but as an accidental con-
stituent, carries, on the average, less

than 5 per cent, of the metal. On
weathered surfaces the vein matter is

coated with the beautiful pink decompo-
sition product, cobalt bloom. The green
nickel stain is also seen on some sur-

faces, but is usually masked by that of

the cobalt. This nickel compound is

probably the arsenate, annabergite, but
nickel silicate may also be present. The
secondary mineral, arsenolite, was seen
on some specimens. The native silver

occurs as films, or leaves and fine

threads, or moss-like forms, through the
nickel and cobalt minerals, especially in

the niccolite, as well as in cracks in

the rock and in the calcite veinstone.
In weathered portions of the ore the
silver shows distinctly. Some lumps of

weathered ore weighing from 10 to 50
lb. carry a high percentage of silver.

One sheet composed chiefly of silver,

attached to a rock surface, had a thick-

ness of nearly 0.375 inches and a diam-
eter of about 1 foot. Professor Wm.
Xicol has recognized the antimonial sil-

ver, dyscrasite, as was suspected in the
field, in association with the native sil-

ver. Mr. A. G. Burrows found a

sample of dyscrasite from ore body Xo.
1 to carry 84.08 per cent, silver with a
strong qualitative reaction for anti-

mony, none for arsenic and only traces

of sulphur; which is very near the

formula AgGSb. Prof. Xicol also proved
the presence of chloanthite. XiAs2. It

is associated with the niccolite, and also

occurs, pretty free from cobalt, in some
of the nodular masses in the calcite.

An analysis was made by Mr. Bur-
rows of the pure chloanthite taken from
a sample of the vein matter of ore-body

Xo. 1 containing the ore in small con-

cretions which gives the following per-

centages :

Xickel 23.24

Cobalt 4.11

Silver 2.78

Antimony none
Sulphur 2.18

Arsenic 67.17

Total 99.48

The silver appears to have crystallized

earlier than the niccolite, which has

been deposited around it. The cobalt

arsenide has formed still later than the

niccolite.

Little laboratory work has yet been
done on the specimens collected. An-
alyses of the ore, unless of samples
representing a large quantity, are of lit-

tle economic value, although they are of

scientific interest. A sample composed
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essentially of niccolite contained 5.02 oz.

of silver to the ton, and nickel 26.64,

cobalt 6.16, arsenic 45.64 per cent.

A small hand specimen of the rock,
which occurs mixed with the ore and
gives it the character of a brecciated
vein, shows a sharp contact between
the line grained slate, asli rock, and a
medium grained rock of similar compo-
sition.

As so little work has been done on
this ore body, it is difficult to deter-

mine whether the three openings belong
to one vein, or whether the ore occurs
in a more irregular deposit, although
the chief opening appears to be on a
vein-like body. The ore is undoubtedly
very rich, containing values in nickel,

cobalt, silver and arsenic, and a com-
paratively small vein could be worked
at a handsome profit.

Deposit No. 2

Deposit No. 2 is distinctly vein-like

in form. The ore here is a mixture of

smaltite, and probably some closely re-

lated arsenides of cobalt, such as saf-

florite, and niccolite.

The following table gives the results

of analyses which have been made of

samples from vein No. 2:

Cobalt ..

Nickel ..

Iron
Arsenic .

Sulphur.
Lnsol. silica. &c.
Water

. . 16.8
7.0
6.3

•
I 69.0

0.9

Totals loo.o

10.

7

6.8
7.n

02.0
7.0

10.70 19.80)
0.21 4.56/

6.20
66.60 00.80
3.37 1.09

2.40
2.00

21.70

8.89
63.55
5.38
0.60

100.0 99.35 99.92

Analyses 1 and 2 were made by Air. O.

S. James; the former represents a hand
specimen from near the surface, and
the Latter is from a depth of about
twenty feet; 3 and 4 are of average
samples collected by the writer, the for-

mer from the uppermost opening and
the latter from the middle or main
opening, the analyst being Mr. A. G. J3ur-

rows. It was evident that sample 3

was somewhat weathered, as it showed
considerable cobalt bloom. Analysis 5

is by Dr. J. Waddell. It represents a

specimen collected by Prof. Nicol. This

specimen was not taken, like 3 and 4,

with the object of determining the aver-

age composition of the vein. Prof.

Nicol states that a qualitative analysis

showed the presence of small amounts
of copper and lead, and the absence
of antimony, bismuth and zinc.

This ore-body, unlike the other three
examined, carries no silver in the parts
so far uncovered. At the time of my
visit three openings had been made on
the vein over a Length of 300 feet. The
massive ore lias a width of 14 inches,
but vugs in the wall-rock, 2 feet or more
from the vein, are filled with cobalt
bloom. The rock of both walls is shite.
The walls are well defined, and the vein
dips almost vertically, the strike being
toward the southeast. The vein lies on
the hillside, a few hundred yards east
of Long lake and the railway, and, un-
like ore-body No. 1, is at a height of
about 70 feet above the water level.
Although the width of this vein is not
great, the character of the ore is such
as to make it promising at the present
price of the metals contained in it.

During the winter it is said that a
shaft was sunk to a depth of 30 feet
on the vein. The ore at this depth is

not so massive, being intermixed with
rock.

The ore has a massive appearance,
and a rather dark-grey color, where not
coated with cobalt bloom. When ex-
amined carefully, however, in hand
specimens, especially if a polished sur-
face be examined with a magnifying
glass, it is seen to be a mixture of a
gray mineral, which is chiefly smaltite,
and the reddish mineral, niccolite.

Smaltite and the corresponding arsenide
of nickel, chloanthite, are claimed by
most authors to pass into one another
by the substitution of cobalt for nickel,
and vice versa. Niccolite, in the an-
alyses quoted by Dana and others, car-
ries only a small percentage of cobalt
and iron, while smaltite and the other
diarsenides of cobalt frequently con-
tain much iron and nickel. In the ore
under consideration, the cobalt and
nickel appear to be, for the most part,
in distinct compounds. In the analysis
quoted (No. 1) if we consider the 7 per
cent, of nickel to exist as niccolite. and
the percentages of iron and cobalt, 6.3

and 16.8, respectively, to exist as smal-
tite, the theoretical percentage of ar-

senic in the ore should be 6S.47. instead
of 69, as found by analysis. The per-
centage of niccolite by weight would be
15.94. or about one-seventh part of the
whole by volume, since niccolite has a
somewhat higher specific gravity than
smaltite. The specimens, when exam-
ined with the magnifying glass, agree
with this. The niccolite has crystallized

earlier than the smaltite. which forms
the ground-mass through which the nic-

colite grains are set.

Minute, brilliant, silver-white cr
tin-white ervstals occur sparing
lv. embedded in the wall-rock and
in the ore. The ervstals occur
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in cubes, and in combinations of this

form with the pyritohedron, or rhom-

bic dodecahedron, and octahedron. Prof.

Nicol who has measured some of these

on the goniometer has found them to

be smaltite. The white or gray colored

arsenides show a tendency to form glob-

ular or spheroidal masses, with a ra-

diated structure. Some of these mass-

es in the calcite have a diameter of over

half an inch. The ore is at times some-

what porous, spaces being left between

the globules, which arc tarnislied al-

most'" black on their surfaces. Where

not coated with cobalt bloom, the wea-

thered surface of the ore has a dark

color, not unlike that of the wall rock.

On a fresh surface, the more massive

ore resembles mispickel. but is some-

what darker in color. Small grains Oi

quartz are found sparingly in the ore.

The proportion of nickel to cobalt in

this case is less than that in Xo. 1. Tet-

rahedrite is found in small quantities,

associated with the smalite. Mr. A. G.

Burrows found a sample of this mineral

to possess the following percentage com-

position :

Copper 38.04

Sulphur 22.8G

Antimony Zi -^
Zinc b -U
Iron 9-84

Cobalt none

Nickel ncm0

Lead none

Arsenic Xot det.

Total ! '*- 74

A deposit carrying galena and copper

pyrites lies a short distance southeast

of vein Xo. 2. Very little of its surface

is uncovered and no analyses have been

made of the samples collected. Grains

and small masses of copper pyrites were

seen in the slate, in the railway cuts, in

the vicinity of deposit Xo. 1.

Ore Bodies 3 and 4

Ore body Xo. 3. so far as could be.

Seen, is similar in character to Xo. 1.

It lies at the southern edge of Long

lake. The ore consists of native silver,

smaltite and cobalt bloom, and, in all

probability, niccolite also.

The location on which this deposit i-

simateil is known as the Mt-

Kinlev and Darragh claim. A

sample of the ore which weigh-

ed fifteen and one-quarter ozs. and

showed native silver together with smal-

tite ami considerable cobaH bloom, was

found by Mr. Burrows to possess the

following composition :

Per cent.

Silver 11.10

(..bait 13.08

Nickel 5.56

Arsenic 49.68

Sulphur 2.55

Oold none
Iron 6.38

Insoluble 5.50

Undetermined—water, etc 4.15

Total 100.00

Vein Xo. 4. although having the

smallest width of the four. is. in many re-

spects, the most interesting of the group.

Here a perpendicular bare cliff of rock,

60 or 70 feet high, faces west. The vein,

whose width averages not more than S

inches, cuts this face at right angles,

and has an almost vertical dip. The
vein is weathered away, leaving a crack

in the face of the cliff 2 feet, in some
places 4 or ."> feet, in depth. \Yhen I

saw it first, it had not been disturbed.

Thin leaves of silver up to 2 inches in

diameter, were lying on the ledges, and
the decomposed vein matter was cement-
ed together by the metal, like fungus in

rotten wood. It was a vein such as one
reads of in textbooks, but which is rare-

ly seen, being so clearly defined and so

rich in contents. It was found impos-
sible to yet a fresh sample of the ore
with the prospecting pick, the vein being
so much decomposed. The weathered
specimens, however, in addition to the
native silver, contained cobalt bloom;
and the unaltered ore will be found,
in all probability, to consist of smaltite,

and niccolite. in addition to the silver.

It may also be added that, in one part
of the vein, a distinct banded structure.
was noticed. Across a distance of S

inches there were 12 or 14 layers ofi

ore lying parallel to the walls. At the bot-
tom of the cliff the vein cuts thin-band-
ed, dark -gray or greenish and at times
almost black slate, which has a slight

dip. This slate passes gradually, so far

as could be determined from the steep
character of the cliff, into coarse brec-

cia-conglomerate in the upper part. The
fragments in the conglomerate consist,

of quartz, slate, granite and other rocks.

On some of the weathered surfaces of

the native silver specimens there are

small, black, spheroidal masses, with

little luster. These appear to be the

hydrated oxide of cobalt, heterogenite.

Some of the deposits on the silver re

semble asbolite. The carbonates of

cobalt and nickel are also probab-

ly present. Antimony and sul-

phur have been detected in the ore of

\cins 1 and 2. Detailed analyses arc

required to determine the character of

some of the silver-bearing minerals.
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which are present in small amounts.
Bismuth, copper and manganese, in an
association of ores such as we have in

these deposits, are to be looked for.

A sample of the much weathered ore

from vein Xo. 4, which appeared to con-

tain less silver than most of the sam-
ples collected was found by Mr.
Burrows to have the following percent-

age composition : Silver 16.60, cobalt

3.91, nickel 1.42, arsenic 19.79, gold none.,

This ore is brownish to yellowish in

color, and has an earthy appearance. Its

color is due to the presence of several

decomposition products, the oxides of

iron, cobalt and nickel. A small amount
of cobalt bloom is present.

Three other weathered samples in

which native silver was distinctly vis-

ible possessed the following percentage
composition :

1. 2. 3.

Silver 23.97 27.00 26.24

Cobalt 2.85 2.80 8.34

Nickel 0.97 1.00 .3.26

Arsenic 18.30 19.30 13.28

The percentage of silver in 3 repre-

sents a value of $5,237.60 a ton.

A Unique Occurrence

These recently-discovered ore bodies

lie about 90 miles northeast of the town
of Sudbury, in the vicinity of which are

situated the well-known nickel mines.

The ore of the latter is of a different

character from that of the Haileybury
deposits, being essentially pyrrhotite and
copper pyrites. The rock associated;

with the Sudbury deposits, which are

not veins, but deposits of irregulai

shape, is norite, a variety of gabbro;
the ore itself is claimed by most writ-
ers to be essentially of igneous origin.

It is thus seen that there is little in

common between the ore bodies of
the two localities. with the ex-
ception that nickel is a char-
acteristic metal of each. The Sud-
bury pyrrhotites carry a small percent-
age of cobalt in addition to nickel. The
minerals niccolite, danaite, and other
arsenical compounds, have been found
in some of the Sudbury deposits, but
only in small quantities.

It is of interesl to note that a de-

posil of sulpharsenide of iron, mispickel,
was discovered a few years ago near
Net lake, which lies about 25 miles fco

the southwestward of the Haileybury
deposits. This mispickel. however, does
not carry appreciable amounts of nickel,
cobalt or silver.

On the Quebec side of lake Teinis-

kaming, about nine miles to the north-
eastward of the Haileybury deposits.
an ore body known as the Wright silver

mine was discovered many years ago by
some of the early explorers of that
region. During recent years this de-

posit has been worked for its lead and
-liver contents. The deposit is unique
in character, the wall-rock being Huron-
ian breccia -conglomerate, the fragments
in which are, at times, cemented to-

gether by argentiferous galena. The
silver contents of the pure galena in

this deposit vary from 18 to 24 ounces
to the ton of 2,000 lbs., but the inter-

mixture of rock matter considerably
lessens these results. Iron pyrites has
been found intimately associated with
the galena and i- doubtless the source
of the trace of gold usually present in

the ore ;i).

Silver-bearing galena with copper py-
rites is also found on an island in

Cross lake which lies southeast of lake
lemagami, and at Lady Evelyn lake.

"Some of the most important of such
veins noticed, occur on the 'Matawa-
piki.' as the last stretch of Lady Evelyn
lake before reaching the Montreal river,

is called" (2). These quartz veins are

found on both sides of the lake here
and occur at the contact of the in-

trusive diabase and the banded slate,

and in the latter. The minerals are

galena, copper pyrites, iron pyrites and
zinc blende.

An analysis of a sample of the ore

from Cross Lake, which consists of ga-

lena and copper pyrites in calcite, shows
it to possess the following values per
ton: gold $2.00, silver $9.20. copper

$4.20, lead $4.00, or a total of $19.40 (3).

The only area in Ontario, or central

Canada, which has hitherto been found
to contain deposits of rich silver ore is

that winch lies near the head of lake

Superior, nearly 500 miles from Hailey-

bury. While native silver has been
found in considerable quantity in these

deposits, the sulphide, argentite, is the

more characteristic ore. The Silver Islet

mine, near Tort Arthur, is well known
to those interested in the metal in-

dustry. Deposits of somewhat similar

character, which occur on the mainland,
have also been frequently described.

The report on "Mines and Mining on
Lake Superior," by Mr. E. L). Ingall, of

the Canadian Geological Survey, gives

an account of this silver-bearing area.

The silver veins in the vicinity of

Port Arthur, like those of Haileybury.
cut through slate, but the Tort Arthur
slates are held to he of later ag(—
Animikie—than those of Haileybury,

which are what is called, in a general
way, Huronian. Much work remains to
he done on our metainorphie and igneous

ili Report Geol. Survey, 1897, p. Hs i.

i J i Ibid d. 141 I.

(3) Tenth Report, Bur. Mines, p. 180.
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rocks before the various formations can

be eorrectely correlated. Both the. Port

Arthur and Haileybury slates have been

cut through by diabase and related

rocks.

The Slate-Breccia

The rich silver-bearing veins in the

Port Arthur district, like those of

Haileybury, occur for the most part as
vertical hssures, which cut fragmental
rocks whose beds lie in a nearly hori-

zontal position. Although the frag-

mental material of whicii the silver-

bearing rocks are composed is not sim-

ilar in tne two district, the writer is

inclined to believe that the ash rocks
and agglomerates of Haileybury are of

almost, if not exactly, the same age as
the Animikie slates of the head of lake
Superior.

In this paper the term slate has been
used in referring to the hne-grained
and delicately laminated rocks tlirough
which the Haileybury veins cut. This
term properly refers to argiliites and
should not be used except as a conveni-
ent held term for all the finely lamin-
ated rocks in the area. Thin sections
when examined under the miscroscope
show that the specimens so far investi-
gated represent ash recks. Coarser vari-
eties, in which the fragments possess a
size similar to that of the grains of

minerals in a medium-grained igneous
rock, are found to be made up of pieces
of orthoclase, plagioclase, trachytic
material, chlorite and calcite, which is

an infiltration product. The layers of
some of the slate-like rocks which lie

at the bottom of the cliffs have not been
examined in the laboratory.

A correlation of these Haileybury
rocks with the slates and tuffs of the
area which was marked as being doubt-
fully Cambrian on Dr. Eobert Bell's

map of the Sudbury district would be
interesting.

Dr. A. E. Barlow has given a very in-

teresting account (Geol. Surv. Can., Vol.
X.. p. 194 I), of the contact between a
granite and the overlying fragmental
rocks in the vicinity of Baie des Peres,
on the opposite side of lake Temiskam-
ing from Haileybury. He has shown
that this is, so far as has been observed,
a unique occurrence—some of the TCur-

onian fragmental material overlying the

granite having been derived from the

weathering of this rock in situ. The
present writer some years ago recorded

the occurrence of a small outlier of

Grenville limestone in the vicinity of

lake Keepawa, east of lake Temiskam-

ing. This limestone and the associated

garnetiferous schist have been much dis-

turbed by an intrusion of granite ap-

parently similar to that of lake Temis-
kaniing. It would therefore appear that

the Baie des Peres fragmental rocks
which rest on the eroded surface of the
granite are very much younger than
the Grenville series of the indefinitely

so-called Laurentian. The question then
arises—are we at present certain that
th Baie des Peres fragmental rocks are
older than the Animikie?

It is known that rocks similar in

character to those of Haileybury lie to
the northward. In the writer s report
on "Lake Temiskaming to the Height of

Land 3 published in Vol. XL of the Re-
port of the Bureau of Mines, 19U2, the
following statements are made concern-
ing the slate and breccia-conglomerate
or agglomerate in the area examined. P.

217: "Slate is also seen at the outlet
of the lake, passing into a conglom-
erate a short distance down the river.

The latter rock appears to overlie the
former." P. 219, "On the east shore
near this point, the rock has a bedded
appearance, the layers being ten or
twelve inches thick, slate forming the
lower layers with an impure quartzite
above. Along this lake these rocks dip

at a low angle, 15 degrees, to the
southwest. The quartzite, or gray-
wacke carrying quartz grains, lies above
the slate, and the conglomerate appears
to overlie the quartzite. If this is their

order, they have either been inverted or

they possess a different relationship

from that given for similar rocks by
the Geological Survey in the report on
the lake Temiskaming map sheet. The
question as to their relationship is of

economic interest on account of the oc-

currence of iron ores." P. 220, "The
slate along the shore here has a dip of

about 7 degrees to the eastward or to-

wards the island just mentioned. A hill

up the shore to the northward was
found to be composed of conglomerate
containing fragments of slate, quartz.

gray granite, and a porphyritic gray

granite, together with a few red jaspar

pebbles associated with hematite. The
conglomerate appears to overlie the

slate and the whole dips towards the

islands, which also contain conglomer-

ate." The word "appears" was used in

these sentences on account of it having

been held by other writers in the field

to the south that the conglomerates or

agglomerates were the basal rocks. The

present writer having made a hasty ex-

amination of the area did not wish to

state positively that the rocks, as he

saw them, occupied their original rela-

tive position, although they appeared

little disturbed. Some of the agglom-

erate is very loosely cemented together.
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Cobalt Ores Elsewhere

Although cobalt and nickel minerals

have not been found in quantity near

Port Arthur, it is interesting to know-

that the ore of the Silver Islet and some
of the other mines was at times coated

with cobalt bloom. Niccolite and other

minerals carrying cobalt and nickel occur

in small amounts in some of these de-

posits. The only deposits in which quick-

silver has been found in Ontario is that

of Silver Islet, where chloride of silver

is also said to occur as a decomposition
product.

Small quantities of cobalt, nickel and
silver-bearing minerals occur on Michipi-

coton island, lake Superior. Arsenical

compounds of the first two metals have
been found at several other localities in

Ontario and at Calumet island, Quebec
Cobalt bloom occurs sparingly in some
of the magnetite deposits near the town
of MadoCj in eastern Ontario.

It will be noticed that the association

of minerals in these Haileybury veins is

not unlike that found in some well-

known deposits of Germany and other
countries. Since these German ore bod-
ies have been worked for many years
methods for extracting the metals, co-

balt and nickel, from ores of this kind
are well proved. Hence little experi-
menting will have to be done on the
Haileybury minerals.

Although little prospecting has been
done in the vicinity of the Haileybury
deposits, it would appear from the dis-

coveries already made that ore-bodiea
occur there which can be worked profit-
ably for the metals which have been
mentioned. It is scarcely probable that
nickel will be found in sufficient quan-
tity in these deposits to interfere ma-
terially with the lower grade, but large,
deposits of the Sudbury area.

Slate and agglomerate, similar in char-
acter to (hose of Lonsr lake, cover a
very large and as yet little prospected
area in northern Ontario. The rocks
along the <jovernment railway a con-

siderable distance south of the deposits
described in this paper, contain indica-

tions of the presence of cobalt ore.

It is stated in The Mineral Indus-

try that "cobalt, which is used in the

arts, chiefly in the form of oxide, is

obtained from New Caledonia, Australia

and Germany, and smelted in France,

Germany and Great Britain, the Messrs.

Vivian, of Swansea, being the chief buy-

ers in the last-named country." Cobalt

oxide is produced at one plant in the

United States. It is said that a refinery

is being erected at Mine La Motte. Mis-

souri, for the extraction of cobalt and
nickel, which are obtained as by-pro-

ducts in lead smelting.

The ore of Xew Caledonia, which is

the world's largest producer, shipping

alio ut 3,000 tons yearly, is cobaltiferoua

wad. containing 25 to 30 per cent, man-
ganese and 2 to 8 per cent, cobalt oxide

(CoO). The ore of Xew South Wales

is similar in character. In both coun-

tries the cobalt ore is a decomposition

product, and occurs in irregular de-

posits.

" At the end of 1901 and the beginning

of 1902 the price of cobalt ore, contain-

ing 4 per cent, cobalt, in Xew Caledonia,

was forced up higher than circumstances

warranted. For a long time the price

in Europe did not justify more than 90

fr. per ton being paid for this quality

of ore at the mines, but the price

steadily rose to 330 fr. (about $66) un-

til recently, since when it has receded."

The black oxide of cobalt sells at

from $2.26 to $2.30 per lb., or the metal-

lic cobalt in the compound brings about

$3 per lb. It would thus seem tnat the

refiners should make a much larger

profit than the miners. The market will

not, however, stand a greatly increased

production without the price materially

decreasing. It is claimed that there has

been a combination among refiners to

keep up the prices of cobalt products.

A paper recently published. " Cobalt

Mining in Xew Caledonia," by Mr. Col-

vocoresses, Eng. and Min. Journal. Xov.

28th, 1903. gives a later account of the

industry in that country. It is shown
that in 1902 the output was 7.512 tons,

or nearly double that of any preceding

year, the statistics being given from
1889. The prices have kept up better

than it was expected they would two
years ago, being in September 1903, 350

fr. (about $70) for 5 per cent. ore. with

a rise of 12 fr. per ton for each 0.1

per cent, above.



The Abitibi Region

By George F. Kay

In compliance with instructions re-

received from Mr. T. W. Gibson, Direc-
tor of the Bureau of Mines, an examina-
tion was made of the region southwest
of Lake Abitibi, which is situated on
the boundary between the Provinces of
Ontario and Quebec. Fart of the area
examined was surveyed into townships
(luring the past summer by the Depart-
ment of Crown Lands.
The object of the expedition was to

make a complete report on all points of
interest regarding the economic geology
and mineralogy of the area. Mr. T. D.
Jarvis, B.S.A.. of the Ontario Agricul-
tural College. Guelph, accompanied the
party during the first five weeks. He
directed his attention to the soil and
flora, and the result of his work will
be found a- an appendix to this report.

'I'hr party emitted of Mi-. T. D. Jar-
vis, Guelphj H. Davis. King; George Mc-
Gregor, Sudbury: Joe Blackburn" Cop-
per Cliff, and myself. We took train
from Sudbury to Metagama station on
the Canadian Pacific Railway. From
there, we followed the Hudson Bay
Company's route to Fort Mattagami,
and thence down the Mattagami river to
a portage about three miles belowwhere
Niven's L898 east and wesi line crosses
the river, floe the work began, which
was carried ,, n continuously for more
than two mouths. The return trip was
made by way of the Blanche route to
New Liskeard at the head of take
Temiskaming.
The work was carried on by following

canoe routes and by inland 'trip- made
from these routes. This is the only
method practicable in a region covered
W i'h fores! and without road- of any
kind.

The routes followed 'within the area.
deaH with in this report, and Erom
which inland trips were made, may be
summarized as follows :

1 : Eastward from Mattagami river
to Xight Hawk and Frederick House
lakes.

2 : From Frederick House lake, by
way of Moose lake and Driftwood river,

to Abitibi river.

3 : Up the Black river to the first

falls.

4 : From the first falls on the Black
river to Fort Matachewan on the Mont-
real river.

5 : From Wataybeeg lake down the

Wataybeeg river to tne Black river.

6 : Up the Black river from the first

falls to where it is crossed by Speight's

north and south line of 1002.

Several of these routes have already

been described in the reports of the

Bureau of Mines (I) and of the Geo-
logical Survey (2).

But in order that the points from
which the inland trips were made may
be more clearly indicated, and in order

that a more connected report of the

whole area may be presented, it has been
thought advisable, in certain eases, to

again describe features dealt with by the

former explorers in this region. The.

routes from the Black river to Fort
Matachewan and from Wataybeeg lake
to the Black river are here described
for the first time.

This report will de divided in three
parts, as follows :

Part J. : The features of each part of
the area examined.

Part II. : The features of the area
as a whole, its topography, its resources,
etc.

Part III. : The rocks of the area, their
megascopic and microscopic characters.

'1> Bur. Mines. V,,]. 8, pp. 175-180: do.
Vol. 9, p. 129; do. Vol. il\ pp. is.-,-is7;
Report of Survey and Exploration of
Northern Ontario, 1900, pp. 2T-29.

(2) (Jeol. Sur. (,'.iu. sum. Rep. 1901, dd
:L'l ll'L'.

KM



1903 The Abitibi Region 105

Part I : Physical Features

Mattagami to Night Hawk

The portage, which leaves the Matta-

gami river about three miles below the

crossing of Niven's east and west line,

of 1898. indicated by its condition at

the time of our visit, that it was rarely

used. It runs eastward, and is about

one mile twenty chains in Length. The
first eighty chains is wooded with spruce,

balsam, birch and poplar; the soil is a

gravelly sand; and the last twenty
chains passes over a jackpine plain. A
low ridge crosses the portage about
forty chains from the river; it consists

of grevish green chloritic schist. Along
this ridge a short distance to the south
of the trail is a small segregation of

glassy quartz. The portage ends at a

small lake surrounded by jackpine and
spruce. Its shores are low, its water is

clear, and its bottom very soft.

Delbert and Jarvis Lakes

A portage of ten chains over a gravel

ridge reaches Delbert lake, which is

eighty chains long, and has an average,

width of about twenty chains. Near the
north shore about forty chains from the
portage is an island of rather soft,,

chloritic. somewhat schistose rock, with
small segregations of quartz. Similar
rock is exposed along the north and
south shores. The strike of the schist,

where best shown, is nearly east and
west, the dip being nearly vertical.

A trip was made northward from a
small bay to the north of the west point
of the island. The first twenty chains
reveals several outcrops of schistose
rock; then follows low ground covered,
with small spruce for one hundred and
twenty chains; the succeeding sixty
chains are marshy, but low ridges of
basic eruptive rock are here and there
exposed. No soil of value was seen.

The portage from Delbert lake is

nearly straight south of the island. It
is twenty chains in length and leads to

Jarvis lake, which stands at a some-
what higher level than Delbert lake.

Between the two lakes i> a ridge of me-
tamorphosed basic rock, carrying iron,

pyrites. Jarvis lake is about sixty
chains long and averages about twenty
chains in width. It is divided into two
distinct parts by a constriction. Sev-
eral outcrops of rock, resembling those of
Delbert lake, are on the southern shore.
hut their more distinct schistosity sug-
gests thai they have Keen subjected to
greater dynamic action. The outlet of
'he lake i- at its eastern end: it 13 small

and unnavigable. The portage is on the

southern shore about fifteen chains from
the outlet.

A trip was made southward from

where the portage leaves Jarvis lake.

The distance to Xiven's east and west

line is about two miles. The area passed

over was mainly rocky, the rocks being,

greenstones and schists, in places carry-

ing iron pyrites. Some fairly good pop-

lar, spruce, birch and cedar were seen.

Xiven's line was struck near IX. M. 4."»

chains. This line was followed east-

ward to VIII. M. 50 chains. Near IX. M.
35 chains is an outcrop of green schist

with a strike N. 60 degrees W., and a
dip of 60 degrees. The timber along

the line consists of black spruce, cedar

and poplar. Just to the east of VIII. M*
50 chains is an outcrop of fine grained

greenish eruptive.

We went northward from VIII. M. 50

chains until we crossed the

portage leading from Jarvis

lake ; the first twenty chain- con-

sists of clay soil covered with good
spruce and balsam; this i- followed by
rocky undulating country, the rock- be-

i

i

i ii
- green schists. At a distance of sixty

chains from the line, a creek flowing
east of south was crossed. About ten

chains beyond the creek is an outcrop
of light-colored altered acid porphyry.
From here to where the trail was in-

tercepted the country is quite level,

parts being low and covered with dead
tamarac.

The portage from Jarvis lake i- about
one mile sixty chains in length and leads

to a fairly large stream. In the first

three hundred feet from the lake there

is a rise of about twenty five feet ovei

a ridge or' chloritic schist
;

the next
thirty chains reveals no rock but a
somewhat level area covered with spruce;

and poplar; this is followed by weii

ground well wooded with cedar and
spruce for aboin fifteen chains; then
the surface rise- and exposures of de-

composed eruptive rock- arc to be seen,

some of which contain -mall segrega-

tions of glassj quartz. The rock expos-
ures are moii' or less continuous for

about fifteen chain-, when low rather
swampy ground was again entered. Tin*

continued to the end of the portage.
The stream where reached i- about

eight feet wide and slusrsrish. This slug-

gishness i- due to the fact that beaver
are at present operating here, and by
their dams arc raising the water. Many
evidences of moose were seen along this

stream. The creek runs east of north
and was followed for about one mile
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and twenty chains, when a portage was
taken to the east. The creek is very,

crooked and has a marshy area on either

side. The banks are of clay. The port-

age is rather difficult to locate; it

leaves the creek from a point of spruce

on the eastern side. It is about one
mile sixty chains in length and ends at

Porcupine lake. This trail passes over

a low area for about twenty chains,

when it crosses a large outcrop of acid

volcanic tuff; beyond, the trail passes

over a low area, in places wet and cov-

ered with spruce, balsam and tamarac.
About one mile ten chains from the

creek, a stream fifteen feet wide and
two feet deep was crossed, flowing S. .50

degrees E. The remaining part of the,

portage is low with no rock exposures.

Porcupine lake and its surroundings,

have been described by Dr. Parks (3),

therefore a detailed description need not
be given here. The rocks are confined

to the southern and eastern shores, the

north shore being low. The outcrops

are considerably decomposed, and are

of a basic type; the presence of serpen-

tine suggests that the original rock was
olivine-bearing. On a rocky island in

the lake, distinct glacial striae were
seen with a direction S. 30 degrees W.
This lake abounds with pickerel and
pike.

Whitney Township

An inland trip of four miles was made
eastward into the township of Whit-
ney, from a point on the shore of the

lake about twenty chains south of the

outlet. The first twenty chains from the

lake are fairly level and covered with

good spruce; at a distance of about

forty chains is a low swampy area with

cedar twelve inches in diameter and
forty feet in height, and with spruce

twelve inches in diameter; the next

sixty chains is fairly level, the soil be-

ing' clay, the timber spruce, balsam,

birch and poplar. At a distance of about

one mile twenty chains from the lake, a

low outcrop of quartzose mica schist

was seen. Beyond this, the soil become^

gravel and sand, until at about one mile

forty-five chains a muskeg was entered,

which continues until two miles sixty

chains from the lake is reached; the,

muskeg extends some distance to the,

north and south and is covered with

small spruce. Beyond the muskeg the,

country becomes level and the soil clay.

At about three miles ten chains, a creek

ten feet wide and three feet deep was

crossed. It flows in a northerly direc-

tion, and its banks are of clay. Farther

east, the region is level, consists of clay

soil, and is timbered with small spruce.

r.:. Bur. Mint's. Vol. S. p. 176.

The Porcupine River

The outlet of Porcupine lake is in the

northeast corner. Where it leaves the

lake, it is shallow and about fifteen feet

wide. For half a mile it flows through
an open marsh, beyond which, it widens

to about fifty feet. At two miles down.

a small stream enters from the south-

east. A portage route leaves this creek

for Night Hawk lake (4). About four

miles beyond this small creek, there is

a shallow rapid over boulders. Froni)

the creek to the rapid the shores are

low: the timber is chiefly spruce and
poplar.

For one mile twenty chains west from
the rapid, the region is level, the soil

clay, and the timber chiefly spruce, bal-

sam and poplar. A large creek flowing

nearly north was crossed at about one

mile thirty chains. Beyond this creek,

the region becomes more swampy; oc-

casional outcrops of schistose rock pro-

trude. At a distance of two miles forty

chains from the river, the region is rath-

er low and level and is covered with
small spruce.

A trip was made eastward from the
Porcupine river about two miles below
the small rapids. While we were mak-
ing this trip, the canoemen followed tht
river with canoes and supplies, and we
joined them where Xiven's meridian line

crosses the river. Our trip was straight
east, and at the end of about three
miles, we again struck the Porcupine,
here flowing southward. The area crossed
lies in the township of Hoyle. At a
distance of about twenty chains east,
from our starting point, a creek fifteen

feet wide and flowing to the Porcupine
was crossed: it lias a swift current and
dark water. At a distance of one mile
thirty chains, another creek, which flows
southward, was crossed. The area lying
within this large bend of the Porcupine
is fairly level and consists of clay soil.

The Porcupine was followed from the
crossing of Xiven's meridian line to

Night Hawk lake. Its course is rather
crooked, and in most places its shores
are low and timbered with fairly Large

spruce. There are two small rapids
which can be run. The rocks observed
along this part of the river were princi-

pally schists, but on a small island in

tlie river near Xight Hawk lake is an
outcrop of slate with a strike X 7"> de-

grees E.

XTight Hawk lake has been described

by Parks (5) and Burwash (6). On y the

notes which were taken while going to

points from which inland tiips were
made will be added here.

(ii Bur. Mines. Vol. R. r> 17<>.

(.",) Bur. Mines, Vol. 8, pp. lT.VlTG.

C'i Bur. Mines. Vol. 6. t>. lso.
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A stream enters the lake from a large

marshy area on the west shore about

three miles south of the mouth of the

Porcupine. This stream was ascended
for about a mile, and then a trip was
made westward to Niven's meridian line.

The creek, for some distance before it

empties into the lake, winds through a
marshy area. Submerged camping
grounds and drowned trees over areas

of many acres indicated that the season
had been 5ne of more than ordinary
rainfall. From the creek westward to

Niven's line the area is level and the
soil sandy. Outcrops of coarse-grained
hornblende-mica dolerite (7), and olivene
dolerite were observed on a point ex-

tending into the lake south of the mouth
•of the creek mentioned above.

The Redstone river, which enters the
lake about seven miles south of the
mouth of the Porcupine, wTas next
ascended. The first rapid is just above
Avhere the river was first crossed by
Niven's meridian line, namely, near M.
117. The rapid is due to a ridge of dark
green, fine-grained, aphanitic rock. Be-
low the rapid, the river has low, marshy
shores, its average width being about
one hundred feet.

Prom this first rapid a trip

was made eastward to the shore
of .Night Hawk lake. The dis-

tance is about two miles sixty

•chains. The first forty chains from the

river is undulating and timbered with
good spruce and birch. Beyond, the

region gets lower, and in many places

marshy. Near the lake the surface rises

somewhat and the timber increases in

size; no rock was seen.

A trip west from the rapids struck the

Redstone again in about one mile. The
soil is in places clay, and in places sand.

Just above where the river was struck,

is a long shallow rapid over boulders.

Below, the river is crooked and filled in

many places with driftwood. The Red-

stone is not used by the Indians above

the first rapid. About half a mile above

this first rapid, is an exposure of green-

ish aphanitic rock. Just above this out-

crop, a stream thirty feet wide enters

from the left. The Indians say that the
Redstone takes its rise in a large mus-
keg several miles to the west.

Indians were camped on a small island

in Night Hawk lake, a short distance1

out from the mouth of the Redstone.
We camped on an island about one mile

south of this, and there found that po-

tatoes, squashes and onions, which had

(7) Dolerite is used in this report to
include the diabases and certain rocks of
similar composition, but which do not
show the ophitic texture. See Part III.

been planted by the Indians, were in a

Lliriving condition. The soil of the island

consists of fine stratified clay, underlain
by soft greenish altered eruptives.

Where the rocks are not covered they
exhibit exceedingly well the gouges,
grooves and striations produced by the

Glacial ice. The striae on the north-

west point of the island have a direction

S. 10 degrees E. On the west side, the

laminae of the clay are horizontal and
contain numerous well-formed yellowish
concretions. Some of them show dis-

tinctly that they have had stems or

other organic material as nuclei, and
that growth has taken place by the ac-

cretion of layer upon layer. Some fea-

tures in regard to concretions are not
yet fully understood, although consid-

erable study has been given to them (8).

McLeod's point lies to the south of

the island. Here huts have been erected

on a bluff of till, which rises to a height

of nearly thirty feet above the level of

the lake. Nearly all the boulders in

the till are of Laurentian and Huronian
aspect. After some search a Devonian
fossil was discovered. This had, no

doubt, been carried down in the drift,

during the Glacial period, from the

Devonian to the north. A short dis-

tance eastward along the shore is a low

area, beyond which are cliffs of strati-

fied clay, which rise from twenty to

twenty-five feet above the level of the

lake.
" The stratification extends to the

very top. The cliff has an almost ver-

tical face and extends along the shore

for about three hundred and sixty feet.

It has a fairly steep slope at both the

east and the west end. At the west
end, facing the lake, the laminae are

crumpled and contorted. The contor-

tions are more marked near the top of

the cliff than at the bottom, and. when
followed eastward along the face of the

cliff, soon die out horizontally. They
are probably due to a readjustment of

the beds, and not to alternate freezing

and thawing, or to ice push, although

these factors may have contributed to

some extent.

Night Hawk River

The Night Hawk river was next

ascended for about six miles, and then

a trip was made to the westward. For

the first twenty chains of the trip from

the river, the soil is clay : the succeed-

ing sixty chains is rather low and

swampy, the timber being spruce and
balsam of fair size. This is followed

for forty chains by a fairly level gravel

(S) Amer. Naturalist, Sept. 1S84; Con-
cretions from the Champlain Clays, by
J. M. Arms Sheldon.
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area; beyond this, for forty chains, is

considerable swamp and open marsh. Be-

tween the second and third miles from,

the river, is a ridge of fine-grained ehlo-

ritic rock carrying iron pyrites. This

ridge is about sitxy-five feet above the,

surrounding marshy area, and from its)

summit the country northward was seen

to be low and somewhat marshy asifar

as Night Hawk lake. Westward from
the ridge, low ground was again soon

reached. From here on. the surface is

in many places wet and covered with
small spruce. At a distance of about
three miles forty chains from the river,

a wide marshy creek was encountered,
and as the country for some distance
ahead had the appearance of being wet
and marshy, we considered it advisable
to proceed no farther.

Frederick House Lake

Having returned to the river, we went
back to Night Hawk lake and thence
to Frederick House lake. The part of
Night Hawk lake, passed through in

going to the outlet, contains many
islands, some of which consist of bare)

rock and some of stratified clay. The
shore at several places presents high
cliff-like exposures of distinctly lamin-
ated clays. The widths of the laminae
vary: some are less than one inch, some
more than eight inches. These clays
also contain exceedingly well-formed
concretions.

Frederick House river, which unites
Night Hawk and Frederick House lakes,
has a slow current and is about two
hundred and fifty feet in width. It
flows through a low swampy area, and
no outcrops of rock were seen between
the two lakes.

From a bend in the river about two
miles south of Frederick House lake, a
trip was made westward into the town-
ship of Matheson. The first half mile
from the river is level, the soil being
in part clay and in part gravel; this i?

followed, for about one mile, by swampy
ground, when a stream fifteen feet wide
and flowing S. 40 degrees W. was
crossed. Beyond the creek, the region
is low and marshy, the soil being chiefly
sand and gravel, and the timber spruce,
birch and poplar.

Very little time was -pent on Fred-
erick Eouse lake as Dr. Parks had al-

ready described it (9). A small, rocky
island in the southeastern part of the
lake was examined; the rock is fine-

grained and aphanitic, it- surface show-
ing flowage structure. This is no doubt

(9) Bur. Mines, Vol. 8, n. 177.

a surface volcanic. Distinct glacial

striae on this island have a direction

S. 5 degrees E.

A trip was made into Dundonald
township from the head of a large bay,
which lies northeast of the rocky island

mentioned above. The first mile and
forty chains is a rolling area of clay
soil, clothed with poplar, birch and
spruce; the succeeding sixty chains pass-

es over a jackpine plain, interrupted
here and there by narrow stretches of
swamp. At a distance of two miles forty

chains from the lake is a low outcrop
of silicious, fine-grained rock, very sim-
ilar to that on the rocky island of
Frederick House lake. Three miles from
the lake the region is dry and level, the
soil sand and gravel. The same general

features are presented for some dis-

tance farther to the east.

Frederick House to Abitibi

In the south end of Frederick House
lake is a constriction,' which leads into

a narrow lake extending south for about
two miles. This lake has clear water
and is surrounded by small spruce and
poplar. Near the constriction a Hud-
son Bay Company post once existed. Its

factor, it is said, having been held in

disfavor by the Indians, was cruelly mur-
dered by them. A portage leads from
a small creek in the southeast corner of

the narrow lake to a small lake with
low shores covered with spruce and pop-

lar. This lake abounds with large juke.

From the south shore of the small lake

a trip was made westward to Frederick
House river. The first mile is rolling.

the soil in places is clay and in places

sand: the timber is poplar, birch, spruce

and in -places cedar of fair size. From
the rolling area there is a rather sud ten

descent to a spruce swamp, which ex-
tends 'to the river.

Township of German

A trip was also made eastward from
the south end of the small lake into

the township of German. At a distance

of less than twenty chains is a small
kettle lake, and in the course of the
next mile three more lakes of similar

origin were seen. These lakes are sur-

rounded by steep banks of gravel and
contain most beautifully clear water.
The area passed over in the first two
miles was a rather open jackpine plain;

in places large scattering white pine
were seen and some poplar and birch.

Between the second and third miles, the

surface is rather low. in places swampy.
Near the third mile, clay soil begins and
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continues for more than forty chains.

Between the third and fourth mile, a
high tree was climbed and the follow-

ing notes taken :
—

For fully five miles to the eastward,

the region is fairly level and appears

to be covered with spruce, poplar and
tamarac. To the north and south as,

far as the eye can reach, the region is

of low relief and of rather monotonous
appearance.

1 laving returned to camp, we followed

the route in a southeasterly direction

over an open jackpine plain to a small
lake, from which a portage of about
two miles leads to another small lake.

From the north shore of this lake, a
trip was made westward. For twenty
chains there is a jackpine plain, then
follows a rolling area covered chiefly

with spruce and poplar. At about sixty,

chains, a shallow marshy creek, from a
small lake to the north, was crossed.
Westward from the creek for about ten
chains, the region is high; the soil is

clay, and the timber spruce, birch and
poplar. Still farther west, the region
is fairly level, in places marshy.

Moose Lake

Continuing our course from the small
lake we crossed a portage about two
miles twenty chains long. It runs some-
what south of east and ends in a small
pond, from which a verv winding stream
was followed to Moose lake. The first

forty chains of the portage is undulat-
ing, the soil being clay, the timber
spruce and poplar of fairly large size;

the next sixty chains passes over a fairly

level jackpine plain; then comes a wet
and marshy area, over which portaging
is difficult. It is a typical spruce swamp
and continues to the end of the por-
tage.

The creek which passes out of the
southeast corner of the small marshy
pond is very crooked and has a width
of about twenty feet, except where
nearly choked by alders and other
shrubs. The area bordering this stream
is low and marshy and clothed chiefly

with spruce. The soil of the banks Is

clay. Paddling steadily, it took about
two hours and thirty minutes to go from
the small pond to Moose lake. For some
distance before the lake is reached, the
stream passes through a wide marsh.

Moose lake is about two miles long
and one mile wide and has low shores.

(10). It is everywhere shallow and pre-

sents a dreary, desolate appearance. At
the lime of our visit scores of ducks
were seen in the vieinitv.

(10) Bur. Mines, Vol. S, d. 170.

Driftwood River

Driftwood river leaves Moose lake

from the north end. Here it i~ about

fifty feet wide and quite deep. 'I lie first

ten miles of the river is free from ob-

struction, beyond which it is tilled with
driftwood at many place-. 11). The
miscoscopic examination of a light-col-

ored aphanitic rock, from the first out-
crop on the river from Moose lake,

proved interesting. It is a devitritied

glass which still retains it-, perlitic tex-
ture. More will lie -aid of this rock in

Part HI. The Driftwood river empties
into the Black a short distance above
where the hitter joins the Abitibi.

Up Black River

The Black river was ascended for
nine miles, and then inland trips were
made westward ami eastward. The
westward trip was into the township of
Taylor, the eastward into the town-hip
of Carr.

The first half mile from the river
going westward reveals an undulating
sin face of clay soil covered with good
spruce and poplar. At the end of this
distance, a stream about twenty feet
wide and running X. 30 degrees F.
was crossed. Beyond this creek for half
a mile, the region is quite level and
consists of clay soil: the same is true
as far west as the Driftwood, except
that the dry clay areas are occasion-
ally interrupted by short stretches of
spruce swamp. In most places this area
is well supplied with small stream-.

The trip eastward from the river was
through an area which liad been over-

run by fire a few years before. The sur-

face is undulating, the soil clay. This
area is well drained, and with very lit-

tle difficulty could be made ready for

cultivation. This applies to at least

three miles back from the river, and
conditions appeared similar for some
distance farther eastward.

The first falls on the Black river is

close to the boundary between the
townships of Carr and Bowman. The
drop of this fall is about twelve feet

over a massive green dolerite. From
a small bay-like part of the river

straight west of the falls is a portage,

the first of the portages on a route
which leads to Fort Mataehewan. The
same route may be used as far as Sep-

aration lake in going to Temiskaminsr.

From Separation lake one turns aside

from the Mataehewan route and fol-

lows a series of lake< and portages to

the Blanche river and thence to Temis-
ka ming.

Hit Bur. Mines, Vol. S. pp. 170-1^,,.
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First Falls to Matachewan

As mentioned before, this route leaves

the Black river by a portage from a

small bay-like expansion below the hist

falls. About one hundred yards west

from the river one comes upon Mc-

Dougall's clearing. A few hundred
yards to the north of this are some
Indian wigwams, and a small patch of

cleared ground. No one was occupying

the wigwams cr McDougall's house, but

the fact that none of the furnishings

had been removed indicated that they

had not been permanently abandoned.

McDougall's house is neatly built and
is provided with stoves and other mod-
ern furniture, which give one the feel-

ing that he is no longer in the land of

the tent and the wigwam, but in some
part much less remote from civilization.

The clearing around the house was not

under cultivation, but in the small patch

of ground around the wigwams, fine

potatoes were growing. It was here

that Mr. YVilson of the Dominion Sur-

vey took a sample of soil, which on an-

alysis proved to be supplied with all the

elements of fertility (12).

From the clearing to the end of the

portage, which runs a little west of

south, is about one mile. The area

passed over is undulating, the soil clay,

and the timber white spruce, balsam and
poplar of good size. The portage ends

at a small lake, which is about twenty
chains in length and has low, grassy
shores.

A portage leaves this small lake

from the southwest corner. It is only
a little more than ten chains long and
crosses a gravel ridge which resembles
an esker. It leads to another lake

which has low shores and beautifully

clear water, and from which a small

creek flows from the southwest corner.

Ihe trail from this lake is almost two
miles in length, runs west of south,

and leads to a small marshy creek. The
first sixty chains passes over a rolling

area of good clay soil covered with
large spruce and poplar; the next twen-
ty chains is rather low and wet; the
remainder of the portage is a jack-

pine plain.

The small marshy creek at the end
of the portage flows into a pond, on the

west shore of which are many boulders,

all of Laurentian and Huronian aspect.

The drainage of the pond seems to be by
seepage, since it has no outlet. The
portage leaving the pond follows for a

short distance the edge of a marsh, then

it rises to a jackpine plain, over which

it continues for more than forty chain*

to Troy lake. Troy lake is low and

(12) Geo. Sur.
pp. 121-122.

Can., Sum. Rep. 1001,

marsh and is surrounded by small jack-
pine. Drowned trees, at some distance
out from the shore indicated that the
water was higher than formerly.. The
lake is about forty chains long in an
east and west direction and about twen-
ty chains across. The portage from the
lake is about twenty chains in length
and ends in a small pond, from which a
portage of about sixty chains, over a
jackpine plain, leads to Cherry lake.

Cherry and Grave Lakes

At the north end of Cherry lake is a
huge open space, which suggests that
at one time there may have been an
Indian settlement here. To the south-
ward beyond the lake, hills rise con-
spicuously from the surrounding level

area. Cherry lake is about sixty
chains long and twenty chains wide. Its
wafers are clear, and its shores are low
and clothed with spruce and jackpine.
The portage from this lake is more

than one mile forty chains long, runs
somewhat south of west, and leads to
Grave lake. The first eighty chains is

low and marshy, the remainder a jack-
pine area. Near the end of the portage
is a ridge, from which there is a descent
of about thirty feet to the level of the
lake.

Grave lake is a pretty sheet of clear

water surrounded by jackpine. It is

crossed in a southerly direction, then
a portage of one mile thirty chains,

with one small intervening lake, reaches
a pond just north of Bethea lake. This
pond receives the waters of Bethea
lake by a swiftly flowing stream, which
from the pond probably flows to the
Black river.

Bethea Lake

Bethea lake is larger than any of

those thus far described on this route,

it is irregular in outline and is over a
mile in length in a direction northwest
and southeast, and is half a mile in

width. It has clear water and is very
shallow in the northwest. The first rock
outcrops from Black river were seen on
the shores of this lake. On the east

shore is a rocky bluff, which rises about
one hundred and sixty feet (aneroid)

above the level of the lake. This bluff

consists of a somewhat schistose dole-

ritic rock. Similar rock, but somewhat
more massive, was seen on the south

shore and also on the north shore to the

west of the stream by which the lake

was entered. The shores of the lake,

where not rocky, are of sand and gravel.

From the northwest bay of the lake,

a trip wras made for about half a mile

to the top of a high ridge of dolerite,

which runs N. 50 degrees W. It is

interesting to note that a pebble about
three inches in diameter of banded
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hematite and jasper was found on this
ridge. This is evidence that iron range
lies i" the1 north, but, owing to t lie scar-

city of outcrops in that direction, due
to the prevalence of drift, it is doubt-
ful whether it be exposed.

A climb to the top of the rocky blull'

on the east shore of the lake, enables
one to get a good idea of the surround-
ing country. The general appearance of

tlie region to the north, west and south
is one of moderate relief, but in the di-

rections N. 70 degrees W., S. 50 degrees
\\ . and S. 10 degrees W. prominent
ridges may be seen miles in the dis-

tance. As far as could be discerned, the

timber is spruce, jackpine, poplar and
white birch.

Continuing our course, we ascended,

about half a mile, the small creek

which enters the lake in the southeast,

it is very crooked and iiows through a
wide marsh. At the head of the creek

is a muddy lake, so shallow that we
found it difficult to paddle in it. This

lake, which we named Gowan lake, is

over half a mile long and has low gravel

shores. The route leaves the lake from
a bay in the west.

riom Oowan to Harold lake is two
miles, and from Harold lake to Davis
laive is one mile and twenty chains,

xue direction of both of these poioase
is about IS. zQ degrees \V. There is no
change in the topography, the timber
or the soil.

Davis Lake

Davis lake is a beautiful sheet of

ciear water about a nine in length and
hau a nine in width. On the north-

east shore are two small outcrops of

rock. The northerly one consists of <i

massive pyritous dolerite; the southerly

one is a coarsely crystalline quartz sy-

enite, in which theie is a very small

percentage of ferromagnesian constitu-

ents. These rocks are exposed only at

the water's edge, and it is impossible,

owing to the presence of drift, to ascer-

tain which rock is the later. Distinct

glacial striae running south were ob-

served. Farther south as another low,

glaciated outcrop of light-colored, phan-

critic rock. The striae here run S. 8

degrees E. The outlet of the lake is in

the south end. It very quickly expands

into a small lake from which it passes

out as a shallow stream fifteen feet

wide. The route does not follow this

stream, but leaves the small lake by a

portage, which, however, crosses the

Stream in less than half a mile. Where
crossed the stream has a width of ten

feet and is running S. 40 degrees \V.

Beyond the creek, the portage runs 8.

15 'degrees W. and at the end of about

two miles twenty chains, Wataybeeg

lake is reached. A marshy region lies

to the south of the creek for about
forty chains; this is followed by an
area with a rolling topograpliy, which
suggests recessional material; the last

mile is dry and level.

Wataybeeg Lake

\\ ataybeeg lake is one of the largest
within the area examined. It consists
of two quite distinct parts, the narrows
joining them being situated about the
middle of the west side of the north-
ern part. The northern part is about
three miles long in a northern and
southern direction; its greatest width is

about two miles. A long sandy point
projects into the lake from the east.

To the south of this point is a small
rocky island, the rocks of which appear
to grade from a hornblende albite syen-

ite to a quartz albite syenite. These
rocks possess rather unusual features
which will be described in detail in Part
Hi. On the east shore of the lake is a
conspicuous bluff of sand; a similar

bluii' is situated on the shore to the
north of the narrows. The southern
part of the lake is over five miles long
but has an average width of less than
half a mile. About half way down its

western side is a bay, at the entrance
to which is a large island. Two streams
from the west empty into the bay. The
shores of both parts of the lake are
fairly high and consist of sand and
gravel: the only rock exposed is that
on the small island referred to above.
The timber around the lake is chiefly

second growth, the whole region having
been overrun by fire, apparently twenty
or twenty-five years ago. The outlet
of the lake is at the north just to the
west of the portage from Davis lake.

This river will be described later.

The route leaves Wataybeeg lake

from the south end of the long narrow
part. The trail to the succeeding lake,

which is small, is about thirty chains in

length and passes over a high, open,
sandy area, which appears to extend for

a considerable distance in all direc-

tions.

A Lake on the Divide

A portage of less than twenty chains

from the small lake reaches Sunny lake,

which is about one mile long and
twenty chains wide. This lake has sandy
shores and beautifully clear, sea-green

water. It lies on the Height of Land
and has no outlet.

The Height of Land portage leaves

Sunny lake from the southwest corner.

It is about fifty chains in length, runs

S. 20 degrees W. and ends at a pond,

about ten chains south of which is a

small lake, whose waters flow south-
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wanl. From this lake to Kenoja (or

Kenozha) lake is about twenty chains.

Kenoja lake is more than half a mile

long aiid about twenty chains wide. A
creek flows out from the southwest
corner. The route follows the creek for

only a short distance, when a portage is

taken to the right. An Indian

named Baptiste informed us that

the creek flows to the Blanche.

The portage from the creek

runs a little west of south for about

fifty chains to another small creek,

which flows northward. On the port-

age about ten chains from the latter

creek, is an outcrop of massive granit-

oid rock. This creek was ascended for

about half a mile to a small lake, on the

shores of which are numerous granitic

boulders. A portage of about fifty

chains from the south end of this lake

leads to Blackburn lake.

Blackburn lake is irregular in out-

line and its shores are rocky. The chief

outcrops are hornblende schist, the dy-

namic action being very pronounced; on

the east shore of the lake is a dike,

the rocks of which grade fram a basalt

near its margin to a more and more

coarseh crystalline diabase as the dis-

tance from the margin is increased.

It may be said in general that from

this lake southward along the route,

the region becomes more rugged, the

drift i> "thinner, and hence the rock out-

crops are more frequent. It should also

be added that from here on, some of

the timber escaped the lire which, as

mentioned above, swept over so large

a part of the region.

The trail leaves Blackburn lake from

.a small bay in the southwest. It is

rocky and about twenty chains in

length, the exposures being hornblende

schist with a strike nearly north and
south. Along this portage is birch, bal-

sam and spruce of fair size. This port-

age leads to Canoe lake, which is about

half a mile long. Less than ten chains

from the south end of Canoe lake is

Tent lake, which is also about half a

mile long. On the shores of both lakes

are several exposures of altered erup-

tives.

Separation Lake

A portage of forty-five chains from

Tent lake in a direction a little south

of west ends at a fairly large body oi

water, which was named Separation

lake, for there are two routes leading

out of it. one to the Blanche river, the

Other to Fort Mataehewan. The lake,

where entered, consists of a long nar-

row bay running north and south. The

route to Fort Mataehewan leaves this

bay near the northwest corner, and

alter a short portage Optic lake is

reached. A further examination was

made of Separation lake. Just south of
the portage to Optic lake is a bluff of

chloritic schist. Following the nar-
row bay to the southward, one passes
an island, and rocky shores rise steeply
on either side, the distance between the
shores being only a few yards. Beyond
this narrows the lake widens, and
straight ahead is the portage which
leads to the Blanche river. Turning
westward around a point to the right of

the narrows, one enters the main bod}
of the lake, which contains several

islands of greenish altered eruptives.

Optic lake may also be reached from
this part of the lake by following for

[ess than ten chains the shallow stream
which Hows out to the north of these
islands.

Optic, Bird and Turtle Lakes

Optic lake is about half a mile long,

and on its shores are scattering white
pine and spruce. The route follows the

outlet in the northwest. It is very

shallow and quickly expands into Bird
lake, which is irregular in outline and
runs in a southwesterly direction for

more than half a mile. The rocks col-

lected from this lake proved to be al-

tered acid porphyry. The shores are

covered with jackpine, birch and spruce:

occasional white pine and red pine were
also seen. Ihe outlet is in the south-

west bay, but where it leaves the lake,

it is shallow and rapid, and hence Tur-

tle lake is reached by a portage of less

than twenty chains, which runs south
over a well-timbered area.

Turtle lake is also irregular, is more
than a mile in length, and contains sev-

eral rocky islands. The rocks are simi-

lar to those of Bird lake, but less al-

tered and somewhat less acid. The out-

let, which is called Musquataysee or

Turtle river, leaves from the west shore,

just to the north of where the Indian,

Baptiste has a fair-sized clearing

and two or three respectable looking

buildings. This river, in less than fifty

yards, empties into the north end of

Baptiste lake, out of which it almost im-

mediately flows again, the inlet and

outlet being only a few yards apart.

Baptiste Lake

Baptiste has lived here for thirty years.

He cultivates a few acres of land, on
which potatoes, turnips and other veg-

etables are grown. The spot is very

pretty and reminds one of the site of a

Hudson Bay Company post. About ten

chains south of the clearing is an out-

crop of coarse-grained massive dolerite

carrying iron pyrites.

From the clearing to Fort Mataehe-
wan there are two routes; one follows

the Turtle river, which empties into the

Montreal river just opposite the Mata-
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cliewan Falls about four miles above the
Fort. The other is a lake and portage
route and is the better of the two, for

the Turtle river is said to be shallow
and to have numerous rapids.

Baptiste lake., which is a series of ex-
pansions and contractions, is over one
and one-half miles in length in a north-
erly and southerly direction; its great-

est width is about one half mile. A
portage leaves the south end and runs
southwest for about twenty chains over
a rather sandy plain to a small muddy
lake. From this lake a portage of

forty chains leads southward to Narrow
lake, which is about one mde long. On
the shores of Narrow lake are several

outcrops of fine grained, chloritic rocks,

which upon miscroscopic examination re-

veal their original igneous origin.

A portage from the south end of this

lake leads to the Fort, which is situated

on the east bank of the Montreal river.

This portage winds around a high hill,

the distance from the lake to the Fort
being less than one mile. The Fort was
in charge of Mr. Lafricain, who showed
us several samples of iron pyrites and
hematite, which he says he obtained in

this region.

Route to Temiskaming

We next went back to Separation
lake and followed the Temiskaming
route for a short distance. As men-
tioned above, the portage leaves the lake
straight south of the long narrow arm
and in less than twenty chains a small

lake is reached, the shores of which
consist of altered eruptive rock. The
surrounding timber is second growth.
1 he route follows a creek, which enters

in the southeast. A short distance from
its mouth is a portage of about ten
chains; it is on the west side and is

due to a small fall and rapid over a

ridge of altered dolerite. From the
head of the portage the creek was fol-

lowed for about half a mile in an east-

ern direction. It is crooked and Hows
through a marshy area. A short dis-

tance beyond a pond-like expansion in

the creek, a small branch enters from
the right. The portage leaves the left

bank of this branch. The portage was
followed for a mile and a
half in an eastern direction when ; i

small marshy lake was reached. The
area passed over is sandy and is covered
with small jackpine and spruce. Near
the east end of the portage is an out-
crop of quartz diorite. the plagioclase of
which is considerably decomposed.

Wataybeeg Lake to Black River

Wataybeeg river Hows out of the
north end of Wataybeeg lake. Where 1

it leaves the lake it is thirty feet wide

8 M.

and shallow. At the end of about sixty

chains is a portage of less than ten
chains to avoid a rapid over large boul-
ders. Below the portage, the current is

strong, and the river is so filled with
large boulders that we found it neces-

sary to let the canoe down by a line.

A second portage of less than one
hundred pace- on the left hand side

avoids a small falls over coarse-grained

dolerite carrying iron pyrites. Below
this portage are high banks of sand and
graAel on both -ides of the river, which
has here a width of more than sixty

feet, but is only about one foot in

depth. Soon a creek was seen entering
from the oast. It is said by the In-

dians that a route beginning with this

creek leads to Davis lake. One thing i-

certain that Wataybeeg river above this

creek has been used considerably by the

Indians, whereas below, we found that

it had never been travelled. It was
filled at scores of places with driftwood,

around which it was necessary to cut

portages. It was necessary also to cut

portages around the falls and some of

the rapids. This river should never be

used, for only very short stretches of

it are free from obstructions.

In the course of less than one mile

from the creek referred to above, three

lakes were seen, one on the right hand
and two on the left; the second of the

two on the left contains clear, green

water. Below this lake is a short rapid
over large boulders, and about sixty

chains farther down is a fall of about
five feet, due to a ridge of pyritous
dolerite. An island is formed in the

riTer on each side of which is a narrow

Falls on the Wataybeeg

About sixty chains farther down is a
very pretty fall of thirty feet (aneroid).
At the head of the fall the river nar-
rows to about twelve feet then widens
a- it- white waters plunge over the
rocky ledges. Three types of rock
were seen here, a massive, coarsely-
crystalline, pyritous dolerite. a coarse-
grained granite and a gray aphanitic
rock in the form of a narrow dike in the

granite. The timber from Wataybeeg
lake to this point i- spruce, jackpine
and poplar; the soil is sandy.
About a hundred yards below the high

fall, the river forms a chute with a drop
of about fifteen feet: this was passed

by a portage on the right hand side.

Below this portage the soil is no loneer
sand but clay, and the timber is a bet-

ter trrade of spruce. The river is now
free from falls or rapids for more than
I wo miles, when there is a drop of four
feet over a schistose rock containing
much deep green hornblende.
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A short distance below this fall nine

feet of stratified clay, overlain by one
foot oi sand, is exposed in the bank;
the area back from the river at this

point is rather low and level and
clothed with large spruce. Similar feat-

ures were noted during the next two
and one half miles down the river.

At the end of this distance an in-

land trip was made eastward. About
four and one-half miles from the river,

the northwest bay of Bethea lake was
struck. The first half mile from the

river is a level clay area followed by
higher gravelly soil for about one-half

mile, when there occurs a ridge which
consists of two distinct types of rock,

one a coarse crystalline dolerite, the

other a light-colored granite; the line

of contact is not well indicated. Be-

yond the ridge the region becomes

swampy, this continues for about one

mile twenty chains., when a dry jack-

pine area is entered, which continues to

and beyond Bethea lake.

A trip was also made to the west

from the river. The first mile and a

half is level to undulating and consists

of clay soil. Beyond, the area becomes

lower, the timber being chiefly dry tam-

arac.

Three miles farther down the river is

a fall of about twenty feet, due to a

ridge of pyritous quartz diorite schist.

jBelow the' fall rapids occur more or less

continuously for three miles. In this

-distance the following outcrops of rock

•were observed:

1. A very fine-grained aphanitic rock,

--consisting
"
chiefly of actinolite and

chlorite.

2. A considerably decomposed quartz

dolerite.

3. A dark aphanitic rock carrying

iron pyrites, wliieh proved to be an al-

tered diorite.

4. A rather fine-grained rock with

ophitic texture, composed elderly of

augite, plagioclase and quartz.

Trom these rapids to where the river

joins the Black, the banks are low. The

soil as clay and the timber, except for

a short distance from the mouth, where

dhere is a brule, is spruce, cedar and

balsam. The Wataybeeg river joins the

Black about thirteen miles from the

Abitibi, or about three miles below the

first falls on the Black.

Upper Black River

The Black river was ascended from

the first falls to the Pike river, which

was explored. It joins the Black from

the east about one and one -half miles

below the third falls. At the mouth
this stream is thirty feet wide and has

a good current. About half a mile up
it becomes shallow and rapids begin.
farther up is a bluff of rock on the
left, and just beyond is a fall of two
feet. The rocks are altered andesites.
Less than half a mile above this small
fall the river becomes so shallow and
swift and so filled with large boulders
that it was impossible to float even a
lightly loaded canoe. Being unable to
use the river any longer, we made an
inland trip eastward to Speight's north
and south line.

The line was struck at 28 M. 50 chains.

Pike river was twice crossed in mak-
ing this trip. The area passed over
is in part rolling and in part fairly

level; the soil is clay, the timber spruce
and balsam. Close to the line a rather
low area covered with small spruce was
entered; this low area appears to be
quite extensive, stretching away to the
east, north and south.

Having returned to the Black river,

we continued our ascent to the third

falls and made an inland trip to the

west. The first twenty chains from the

river is high, then comes a drop to a

rather level, clay area, which continues

for about sixty chains, when the soil

becomes sandy. The sandy area is fol-

lowed by a muskeg, which has a width
of about twenty chains in an easterly

and westerly direction, but which ap-

pears to extend for a considerable dis-

tance to the north and south. The sur-

face of this; swamp is of sphagnum moss.

A pole, driven down for more than
twelve feet, did not strike the rock.

The upper nine feet consists of decom-
posed vegetable matter, below which is

a fine blue clay free from grit. Beyond
the muskeg for about eighty chains, the

region is fairly level, the soil is clay,

and the timber spruce and balsam.

From the third falls on the Black
river, to where it is crossed by Speight's

1902 line, rock outcrops are quite num-
erous. They are altered, fine-grained

volcanics and rather coarse-grained dol-

erites. Clay soil is revealed in the
banks of the river throughout almost
the whole distance. About two miles

north of the crossing of the line, sec-

ond growth timber begins. It is similar

to that which was seen on a huge part
of the area between the Black river

and Fort Matachewan. Wilson reports
a similar area for some distance to the
east (13).

Having completed our work we
ascended the Black and Wdiite Clay riv-

ers to the Height of Land and then fol-

lowed the Blanche route to Tomstown,
where steamer was taken to New Lisk-
eard.

C13) Geo. Sur. Can., Sum. Rep. 10()1, p.
117.
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Part II: Topography and Resources

A Drift-Covered Area

Although exact determinations of level

have not been made it is probably safe

to say that the area has a general ele-

vation above the sea of about 1,000 feet.

The relief is moderate, the greater part

of the area being comparatively level

or undulating, with here and there

ridges, which stand .out conspicuously

above the surrounding country. The
surface is to a great extent drift cov-

ered, in this respect differing very mark-
edly from many parts of the area which

lie to the south of the Height of Land
north of Lake Superior and Lake Hu-
ron. Much of the drift is stratified and
consists of clay, sand and gravel. These
deposits are no doubt lacustrine, the

lake- having been formed in Glacial

times, in front of the ice,

during its retreating stages.

The limits of these lakes, at the

different periods of their history, could

be worked out only by detailed topo-

graphic study. There is no doubt how-
ever judging from the wide distribution

and heights of these stratified deposits,

that the lakes were of considerable ex-

tent. While the laminated clays were
being laid down in the bottoms of these

lakes, the sands and gravels were being

deposited along the shores or near the

margin of the ice sheet.

Drainage Systems

The chief lakes are Night Hawk, Fred-

erick House and Wataybeeg. Besides

these, there are numerous other smaller
lakes, but their number is not as greal

as on many other areas of equal size

in northern Ontario.

The waters of that part of the area
which lies to the north of the Heighl
of Land flow to the Abitibi and thence.

to .lames Bay. The largest of these
rivers are the Black, the Frederick
House, the Porcupine, the Redstone and
the Night Hawk. The main branches
of the Black are the Driftwood, the

Shallow, the Wataybeeg and the Pike.

The waters to the south of the Height
of Land flow to the Blanche and to the

Montreal rivers. All the rivers are very
young, possessing V-shaped valleys, and
having falls and rapids. The drainage is

not well established, for many swamps
exist.

Evidences of Glaciation

Where the rocks are exposed, they ex-

hibit the grooves and striations due to

glaciation. The surfaces of some of

the islands in Night Hawk lake are good
examples of roches moutennees. The
directions (magnetic) of striae were ob-

served as follows :

Island in Porcupine Lake. S. 30 deg. W.
West shore of Night Hawk
lake S. 10 deg. E.

Near entrance to Night
Hawk river S. 10 deg. E.

Island in Frederick House
lake S. 5 deg. E.

Davis lake (northeast shore) S.

Davis lake (southeast shore) S. 8 deg. E.

Tent lake S. 8 deg. E.

Wataybeeg river S. 15 deg. E.

Black river (third portage) S. 10 deg. E.

Pike river S. 15 deg. E.

Where boulder clay is found, the boul-

ders are quite local. This is well shown
in a bluff containing many boulders, on
the south shore of Night Hawk lake.

An examination of these boulders shows
that there are very few limestones from
the- Devonian area, which lies to the

north, but that almost all are similar

to the rocks of the vicinity. Of course

limestone easily disintegrates, and this

might account, in part, for its scarcity.

Resources of the Region

The chief resource of the region is

its soil, which over large areas is clay,

analyses of which will be found in the

report of Mr. Jarvis. It may be said

that the districts best adapted for set-

tlement are located in the northern

part; to be more specific, north of the

line which runs west from M. 120 on
Niven's meridian to the Matta-ami
river, and north of a line running east

from the same point, namely M 120, to

M 24 on Speight's north and south line

of 1902. South of the line running east

the soil is much more sandy than to

the north, and since a large part of it

has been overrun by lire, the timber is

too small to be of value.

Much of the northern area has spruce.

balsam, poplar and birch timber, the

largest of which is found in the valleys

of the rivers, especially in those of tho

Porcupine. Black, and Driftwood.

No minerals of economic importance

were found. As was mentioned before,

a pebble of banded jasper and hematite

was picked up north of Bethea lake.

Mr. Lafricain. of Fort Matachewan. has

specimens of hematite, which he says

were found in the vicinity.
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Climate

No frosts occurred between June 1/th

and September 1st. Some of the tem-
peratures from the record for i-no month
of August are as follows, an] show ihe
highest and lowest points r3HeL>xi ;

6 a.m.

Requirements

Before this region can be of any prac-
tical value to Ontario, it must be made
accessible. This can only be accomp-
lished by the building of railways. If
one may judge by the present activities

6 p.m.

Lowest temperature 35 deg. F. (on the 15th). 54 deg. F. (on the 12th), -is deg. F. (on the 6th)
Highest temperature 58 deg. F. (on the 18th). 74 deg. F. (on the 2nd) 76deg F (on the 4thV
Average temperature 47.6 deg. F 62.18 deg. F. til deg F

It was noted from the condition of

vegetation generally, and especially from
the date of the ripening of berries, that
the season was about two weeks later

than in the vicinity of Toronto.

in this direction, it is safe to predict
that before many years many parts of
northern Ontario, which are now inhabit-
ed only by the Indian, will be centres
of agricultural and industrial activity.

Part III: Petrography

As already stated in this report, a
large part of the area which was exam-
ined is covered with drift, hence the,

rock outcrops are not very frequent. In
fact, the exposures are confined chiefly

to the shores of lakes and rivers, and
even here, they are so limited that in

but few cases was it possible to trace
in the field the relationships which the,

different rocks bear to one another.
However, a good idea of the petrology
of the region has been obtained from
the microscopic study of about eighty
rock specimens, which were collected
from the various outcrops. Some of
these were found to possess interesting
and unusual features.

Many of the rocks are igneous, the
primary constituents of which have not
been greatly changed or the original tex-
tures materially altered. Some have
been considerably metamorphosed, yet
retain distinct evidence of an igneous
origin. Others have been so profoundly
metamorphosed that all traces of the
original rock have been destroyed. Only
one specimen, a slate, which occurs on
a small island in Porcupine river near
Night Hawk lake, suggests an aqueous
origin.

Classes of Rocks

The rocks may be classed as dolerites,,
syenites, diorites, porphyries, volcanic
tufl* and schists. The schists, as here
USed, include those schistose rucks which
have been so greatly metamorphosed
that it is impossible to say whether they
are of igneous or of sedimentary origin.
It is worthy of note that nearly all the
rocks of the above classes contain iron
pyrites.

Dolerites

The dolerites, as the term is here used,
are medium or coarse-grained phaneritic
rocks, which consist chiefly of a plagio-
clase feldspar and augite, and subordin-
ately of iron pyrites and magnetite; but
one, and sometimes several of the fol-

lowing minerals may also be present :

olivine, mica, hornblende, quartz, or-

thoclase and apatite. In texture the

rocks vary from ophitie, that is the

plagioclase feldspars are lath-shaped and
are enclosed in the augite, as in the,

case of diabase, to panautomorphic, in

which both the plagioclase and augite

possess their proper crystal forms more
or less perfectly. Many of these rocks

are similar to those which are frequently

described as gabbros, or, from hand
specimens, as diorites.

The dolerites are the most widespread
rocks of the area. Specimens were col-

lected from the following localities :

1. The portage between Delbert and
Jar vis lakes.

2. A point on the west shore of Night
Hawk lake between the Porcupine and
Redstone rivers.

3. Along the Driftwood river.

4. The shore of Bethea lake.

5. The east shore of Davis lake.

6. The southeast shore of Blackburn
lake.

7. Between Baptiste and Turtle lakes
S. South of Separation lake on the

Temiskaming route.
9. Several places on the Wataybeeg

river.

10. Between Wataybeeg river and Be-
thea lake.

11. Several places on the Black river.
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Two specimens with crystals about
two millimetres in diameter were col-

lected quite close to each other, on the
north side of a long point on the west
shore of Night Hawk lake, between the.

Porcupine and Redstone rivers. They
exhibit quite different features. One
specimen contains large crystals of

plagioclase and augite, both of which]

have fairly definite crystal outlines. The
crystals of plagioclase are frequently
bordered by orthoclase, and in some,

cases there is an intergrowth of the
pyroxene and of what appears to be,

primary hornblende, the latter partly

surrounding the former. There is also

present a considerable amount of de-

composed biotite, a little quartz, some
calcite. large crystals of apatite and
some chlorite. The other specimen con-

sists of augite, a considerable amount of

olivene, plagioclase, a small amount of,

mica and some magnetite. The texture
is coarsely ophitic. The former of these

two specimens has the following com-
position (14) :

Per cent.

Si02 51.50

A1203 18.81

Fe203 4.30

FeO 6.41

MgO 2.90

Cab G.78

Na20 4.84

K20 1.76

Ti02 40

H20, C02, er- 2 41

From this analysis the norm was
determined and the rock classified ac-

cording to-the quantitative system (15).

The result was as follows :

Class II.—Dosalane.
Order V.—Germanare.
Ra u2 HI.—Andase.
Subrang IV.—Andose.

A specimen from the northeast shore

of Davis lake is a dark phaneritic rock
with ophitic texture. Besides the au-

gite and plagioclase, there is some
quartz, magnetite and a small amount of

biotite. The augite is in part altered to

chlorite.

A dark coarse-grained phaneritic rock.

obtained iusl south of Baptiste's house,
between Baptiste and Turtle lakes,shows
very little decomposition. The minerals
present, besides the augite and calcic

plagioclase, are quartz, a small amount
of hornblende and biotite. magnetite and
acicular crystals of apatite. The tex-
ture is panautomorphic. A dark, coarse-
grained phaneritic rock from an outcrop

(14) Analysis by Mr. A. <;. Burrows.
Provincial Assay Office, Belleville.

(15) Quantitative Classification <f Ts-
neous Rocks by Cr.>ss, Iddinjrs Pirsson
and Washington.

at the foot of the second portage on
Wataybeeg river, contains a consider-
able anioimi of augite, partly altemi to
chlorite; the plagioclase crystals are
quite distinctly automorphic. An inter-
esting feature is the presence of -mall
patches of mosl perfecl graphic texture,
due to the intergrowth of primary
quartz and orthoclase.
A specimen from the head of the

35-foot fall on the Black river north of
where Speight's 1902 line crosses the
river is a green, aphanitic rock, con-
siderably decomposed. It contains an
altered orthorhombic pyroxene, a light-
colored hornblende, which is probably
actinolite, decomposed plagioclase, bec-
ondary quartz ami a small amount of
altered mica.

Several specimens consisting almost
entirely of secondary minerals are prob-
ably altered dolerites.

Syenites

Perhaps the most interesting of all

the rocks of the area were collected on
a small island in Wataybeeg lake. Two
quite distinct types were found, one of
which has been called a hornblende-
albite syenite, the other a quartz-albite
syenite.

The hornblende-albite syenite is a
medium-grained phanerite, the individ-
ual grains having a diameter of about
one millimetre. This rock consists of
about equal proportions of light-color-
ed minerals and of the dark ferro-

magnesian minerals. The light-colored
minerals are feldspars, no quartz being
present. The feldspars have a pale
pinkish color, pearly cleavage surface,
and in patches they exhibit poikilitic < f-

fects. The ferromagnesian minerals are
hornblende and biotite, the former pre-
dominating. In thin section, the pre-
vailing texture is poikilitic; hut certain
parts presenl a somewhat graphic tex-
ture, due to the interloekim: of the <r\ --

tals ; the only constituent, other than
the accessory minerals, which approach-
es automorphism is the hornblende.
The feldspars consisl of a plagioclase

feldspar and microcline. The plagio-
clase feldspar was proven, by mean- of
its index of refraction and ancle of ex-
tinction, to be albite. The albite r.nd
the microcline assume several relation-
ships : in some cases, the microcline i^

poikilitic in the albite; in some cases,
' the opposite is true, that is. the albite
is poikilitic in the microcline : again, the
two minerals are coarsely intergrown,
in which case an approach to graphic
texture is presented, but further ex-
amination shows that the two minerals
have a parallel arrangement, and
the texture is really coarsely microper-
thitic: the albite and the microcline ap-
pear to have crown contemporaneously.
The microcline usually show- ]>•>':-
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synthetic twinning, that is. lamellar
twinning according to the albite and
pericline laws.

The a'ibite is also twinned, although
many of the crystals are so cut that
the striations are not apparent ; the
prevalent twinning is according to the
albite law, but a few Carlsbad twins
were also observed. The striations of
the albite are very narrow and straight.
Of the two feldspars, the albite has suf-

fered the greater amount of decompo-
sition, although both are comparatively
fresh.

The hornblende usually occurs in ir-

regular crystals, although automorphie
forms in sections cut across the prisms
also occur: in such cases the character-
istic cleavage is quite perfect. The
pleochroism is from a light -greenish
brown to green.
The biotite occurs in irregular shaped

plates. Us color is brown. The ferro-
magnesian minerals are poikilitic in

the feldspars; both the biotite and the
hornblende are somewhat altered.
The subordinate minerals are sphene,

which occurs in orange-yellow irregular
crystals, and apatite, which is quite
abundant in well-formed prisms, some
of which, are colored by iron oxide, the
secondary minerals are a fibrous Light-

colored hornblende, which is probably
actinolite. a light-green chlorite and
ealcite.

An analysis of this rock by Mr. A. G.
Burrows of Belleville. Out'., gave the
following result :

—
Per cent.

Si< >2 50.02
A1203 16.33
Fe203 trace.
le() 4 on

MgO 7.6.5

CaO 5.12

Na20 4.34

K20 2.6S

Ti02 26
2, E2< i. etc 2.70

From tins analysis the norm was de-

termined and the rock classified as fol-

lows :
—

Class II. Dosalane.
Order V. Germanare.
Rang III. Monzonase-Andase.
Subrang IV. Akerose-Andose.
Measurements wore made of the min-

erals present in this rock and the mode
determined (16).

The resull was a- follows:

Per cent.

Albite 27.80

Microcline 17.~>1

Biotite 11.15

Hornblende 42.4.1

Apat ite 73

Titanite i".i

(16) mii int. i 'lass, of Igneous Rocks,
p. 204,

With these percentages an attempt
was made to ascertain what must be
the nature of the hornblende to corre-
spond with the composition of this

rock as determined by analysis. In this

calculation the biotite was assumed to
have the composition of the biotite in a
quartz-monzonite from Walkerville,
Butte, Montana (17).

It was found that the hornblende
must be high in silica, high in alum-
ina, high in magnesia, low in iron and
low in potassium. A hornblende from,

Sanlupe was found to have such a com-
position (18).

Considering the hornblende to have the

composition of the hornblende from San-
lupe the rock was classified from the

mode. The result was as follows:

Class II. Dosalane,
Order V. Germanare.
Hang II. Monzonase,
Subrang 111. Monzonose.

All the constituents agree fairly close-

ly with the chemical analysis except the-

K20, which is too high.

The ([Uartz-albite syenite is found as-

sociated with the hornblende albite

syenite, the two types seeming to-

grade into each other. Magascopically,
this lock differs considerably from the

associated rock, in that it consists al-

iiio-.i entirely of light-colored minerals,

there being less than 5 per cent, of fer-

romagnesian constituents. This rock is-

also different in that it contains quartz,.-

while mica is absent.

In thin section, the texture is seen

to be similar to that of the hornblende-
albite syenite. The feldspars are albite

and microcline, which present the same
characteristics as were described in the

associated rock, but whereas in the

hornblende-albite syenite there was less-

than twice as much albite as microcline.

in this rock the albite is about sj\

times as abundant as the microcline.

The quartz comprises about 13 per
cent, of the rock. It is clear and has
xenomorphic outlines. It 'is usually

segregated in small patches.

The ferromagnesian mineral is horn-

blende, which has a rather deep-greem
color and constitutes about 5 per cent,

of the rock. It shows the usual pleo-

chroism. and in some crystals the char-

acteristic cleavage is present.

The accessory minerals are sph sue,

apatite, zircon, and a small amount of

magnetite.

This rock was also measured and the

percentage weights determined.

This result was as follows ;
—

(17) Table XIV. Quant. Class, of Ig-
neous Mocks.

ls> Dana: System of Mineralogy, page
395
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Per cent.

Albite Glt.se,

Quartz 13.55

Microcline 11.9]

Hornblende 4.2(i

Apatite 03

Titanite 29

Zircon .0G

From these percentages the approxi-

mate chemical composition was deter-

mined and the rock classified. The
hornblende here was assumed to have
the composition of the hornblende from
Saulupe, as in the case of the horn-

blende-albite syenite.

The result was as follows :
—

Class 1.—Persalane.
Order IV.—Britannare.

Rang I.—Liparase.

Sub-rang IV.—Kellerudose.

Specimens, presenting features very
similar to those of the quartz-albite

syenite, were obtained from the follow-

ing localities:

—

1. The east shore of Davis lake-.

2. The 30-foot fall on the Watay-
beeg river.

3. Between Wataybeeg river .and

Bethea lake.

The rock from Davis lake is rather

coarsely crystalline and has a small
amount of both hornblende and biotite,

the latter considerably altered
;

quartz
is present in an appreciable amount.
The albite and microcline show beautiful

poikilitic texture.

The rock from the 30-foot fall on the

Wataybeeg river is somewhat more de-

composed than the quartz syenite from
Wataybeeg lake, the poikilitic texture
is not quite so pronounced, and quartz is

somewhat more abundant. Some of the

hornblende shows twinning, and several

of the crystals are quite distinctly auto-

morphic. The secondary minerals are

chlorite, sericite and epidote.

The rock from between Wataybeeg
river and Bethea Lake presents no new
features, except that some of the feld-

spars exhibit zona] weathering.

Diorites

Many of the reeks which in the field

were thought to be diorites prosed un-

der the microscope to be dolerites. In
fact, only one of the specimens collected
has been called a diorite, and even this

is not a normal rock of that class. It

was obtained on the second portage
from Separation lake on the Temiskam-
ing route. It is a medium-grained phan-
erite, with apparently about equal
amounts of ferromagncsian ami light-

colored minerals. The ferromagnesian
constituent is hornblende, which varies

in color from a yellowish-brown to i

deep green; the light-colored minerals

are plagioclase, microcline and quartz.

The plagioclase i- 30 decomposed that it

was impossible to determine its kind;
the microcline exhibits the characteris-

tic twinning and i-- more abundant than
in a normal diorite. lion pyrites is also
present

.

This rock resembles the . hornble-nde-

albite syenite from Wataybeeg lake, in

that it has about equal amounts of fer-

romagnesian and light-colored minerals,
and has two feldspars -a plagioclase and
microcline; the hornblendes also of the
two rocks are similar. It differs from
the Wataybeeg specimen, in that it does
not possess the distinctive poikilitic

texture, has a considerable amount of
quartz, and is free from mica.

A schistose rock, obtained on the
Wataybeeg river, contains much deep-
green hornblende, some decomposed
plagioclase feldspar, a considerable
amount of secondary quartz, iron pyrites

and magnetite. This has been called a
quartz diorite schist.

Poi phyries

The word porphyry is here used in a
broad sense, and includes rocks which
contain phenocrysts of any kind and a
ground mass. In many cases, these
rocks have been so altered that the por-

phyritic texture is not detected in hand
specimens, although it is quite evident
in thin section. A few of the rocks are
fine-grained and microporphyritie.
The rocks which megascopically ex-

hibit the porphyritic texture were col-

lected from the shores of Turtle and
Bird lakes and from an outcrop at the
third falls on the Black river. The Tur-
ile lake specimens are porphyritic, ap-
hanitic rocks, the phenocrysts being al-

bite; the ground-mass of these rock*
still retains its original flow structure,
but has been entirely recrystallized, (he
secondary products being chlorite ac! mo-
lite, epidote and quartz. The metamor-
phism seems to have been metasoinatic
rather than the result of dynamic agen-
. ies. The rocks from Bird lake art"

very similar to those of Turtle lake, but
they have been more metamorphosed
and are apparently more acid.

The rock from the third portage on
the Black river is of a green color, and
is distinctly porphyritic. The pheno-
crysts are plagioclase feldspar, which is

considerably decomposed; the ferromag-
nesian minerals have been altered to

chlorite. There is some evidence of the
original flow structure: this is probably
an altered andesitc.

The porphyritic rocks which have been
so altered that the phenocrysts are not
observed megascopically are quite wide-
spread : some of the most interesting of

these will be described.
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A dark-green apfaanitic specimen, ob-

tained two miles north of Delbert lake,

consists entirely of secondary minerals,
of which serpentine is the most abun-
dant; long, needle-like, light-colored

crystals of actinolite are also pres-
ent. There is distinct evidence of the
outlines of original phenocrysts, be-
tween which a ground mass is strongly
suggested. The nature of the sec
ondary minerals suggests that the or-

iginal rock was very basic.

About one mile south of the portage
which leaves the south shore of Jar-
vis lake is a dark green, somewhat
senisto-e. aphanitic rock, which in hin
section is micro-crystalline to micro-
crypto-crystaliine. Although consider-
ably decomposed, a few altered striat-
ed feldspars, which possess distinct out-
lines, are present; the original ground
mass appears to have been fine-grain-
ed. The minerals, besides the felds-

par, are pale-green chlorite, quartz
which shows granulation, and a distinct
amount of calcite with definite rhombic
outlines. There is evidence of crush-
ing in the zone of fracture.

An interesting type of rock occurs
about one mile north of VJLLl. M. 50
chs., on Niven's 1898 base line. It is

light-colored, aphanitic and schistose.
Microscopically, it exhibits an eutaxitic
texture. Lines of tiowage are dis-

tinct. Metamorphism has effected a
general parallelism of the grains at
right angles to the original lines of
ttowage. The altered phenocrysts ap-
pear to have been striated piagiocla-*e

and quartz. The secondary minerals
are a considerable amount of finely
granular quartz, some sericite and a
white opaque mineral, probably kaolin.
This rock is no doubt an altered por-
phyry of acid composition.

At first the small fall on Pike river
is a soft, greenish, non-schistose, aphan
itic rock considerably decomposed. In
thin section it consists of porphyritic
crystals of plagioclase and a micro-
crypto-erystalline ground-mass. There
is still evidence of the original flow
structure and of microlites; the chief

secondary product is chlorite.

.Micro-porphyritie rocks were collect-

ed from a small island in Frederick
House lake, from Dundonald township,
east of Frederick House lake, and at
the fifth falls on the Black river. They
are very fine-grained, aphanitic rocks,
which, in thin sections, are seen to con-
sist of numerous, small irregularly ar-

ranged crystals of plagioclase and a

micro-crypto-crystalline ground mass.
The rock from Dundonald township con-
tains considerable quartz. These are
no doubt altered andesites or dacites.

One of the most interesting of the

undoubted surface lavas was obtained
on Driftwood river, from the first out-
crop below Moose lake. It is a de-
vit rifled glass. Megascopically, this
rock is of a light-gray color, is rather
fine-grained, aphanitic' and has a dull
lust e. Micrcsofically, the most strik-
ing feature is that the rock is divided
by sets of more or less concentric fis-

sures, which give it the globular struc-
ture characteristic of perlite. Exam-
ined under cross nicols, it is seen to be
completely crystallized and to possess
some features of peculiar interest. There
are numerous patches, which have a
radiating arrangement similar to that
possessed by spherulites. These patches
are found to have no definite relation
to the perlitic cracks; in some cases
they cross them, while in other cases
they are entirely independent of them.
They are distinctly a later development
than the cracks. A study of the con-

stituents of these patches shows them
to be made up of a striated plagio-

clase feldspar and not intergrowths of

feldspar and quartz. Phenocrysts of

primary striated plagioclase and of

quartz, with fairly definite outlines, are
still present. The ground mass con-
sists of fine-grained quartz and plagio-

clase, some well-formed crystals of cal-

cite, and some pale-green chlorite.

Volcanic Tuff

Only one specimen of an undoubted
volcanic tuff was found. It was ob-

tained on the first portage west of

Porcupine lake. It is massive, line-

grained and aphanitic. In thin sec-

tion, the angular shapes and arrange-
ments of the crystals stamp it as a py-
roclastic. The chief minerals are stri-

ated plagioclase fe'dspa- and quartz, the
latter predominating; some chlorite is

also present.

Schists

The schists are of various kinds, in-

cluding chlorite schists, sericite schists,

actinolite schists and hornblende
schists.

A specimen of a chlorite schist from
the fir>t portage east of Mattagami
river shows a considerable amount "\

pale-green chlorite, many light-colored,

acicular crystals of actinolite. some
quartz, and a light -colored, opaque min-
eral resembling leucoxene. The quartz
has irregular outlines and exhibits un-
dulatorv extinction. The best example
of a sericite schist was obtained on the
southeast shore of Jarvis lake. It is

micro-crystalline to micro-crypto-cry-
stalline, and shearing action is very
pronounced. The most prevalent mir.-T-

al is light -colored, scaly muscovito;
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quartz and crystals of calcite are also

present. The actinolite and hornblende
schists have no features of unusual in-

terest.

Generally speaking, the rocks which
show the most distinct schistose struc-

ture are located between the Matta-
ganii river and Night Hawk lake and
in the vicinity of Blackburn lake. The
strike of these schists varies consider-

ably. In the vicinity of Delbert lake
the strike is approximately east and
west; near IX. M. 35 chs. on Niven's
1898 base line it is N. 60 degrees W.;
between Blackburn and Canoe lakes it

is approximately north and south. The
origin of these schists is uncertain, but
the absence of undoubted sedimentary
beds in the region, and the occurrence
of many metamorphosed rocks the ori-

gin of which is distinctly igneous,

strongly suggest that they are not of

sedimentary origin, but are greatly al-

tered and sheared basic and acid erup-
tives.

The question arises, "What is the

age of the rocks which have been here
described ?" It is known that many are

the result of extrusive and intrusive vol-

canic action. It is also known that
many have been subjected to profound
dynamic processes. But it has not been
possible in the field, owing to the scar-

city of outcrops, to determine the re-

lationships of the various rocks to one
another, nor to any formation whose
age has been determined. Former
workers in this field and in the adjacent
fields have characterized similar rocks

as Huronian, using that term in a rath-

er broad sense to include all the rocks
above the Laurentian and beneath the
lowest fossiliferous strata (19). With
our present knowledge of these rocks,

a closer interpretation, as to their age,

is not warranted.

Before closing, I wish to convey my
sincere thanks to Prof. J. P. Iddings of

the University of Chicago for assistance
in connection with the rocks here des-

cribed.

Agricultural Capabilities of Abitibi

By Tennyson D, Jarvis

On June 12th 1903 the writer re-

ceived instructions from Mr. Thos. W.
Gibson, Director of the Bureau of Mines,
to join Mr. Ceo. F. Kay at Sudbury in

a geological, biological, and agricultural

survey of the Abitibi region, Mr. Kay
being geologist, and the writer biol6g-

ist and agriculturist for the" party. Ac-
cordingly, on June 16th the party, con-

sisting of Mr. Kay, Mr. H. Davis,

myself and two eanoemen, took a freight

train to Metagama, 80 miles west of

Sudbury, on the main line of the Cana-
dian Pacific Railway. After a night

spent on the floor of Metagama station

our party embarked in two canoes, one
large, one carrying three men, and the

bulk of the provisions, and the other

carrying two men and some baggage. A
two-day paddle up the Spanish river

and some small lakes and portages

brought us to the height of land.

On Saturday June 20th Fort Matta-
gami raised its flag in honor of our ar-

rival. Mr. Miller, agent of the Hud-
son Bay .Company there, entertained

our party royally, showing us everything

of interest at the fort, including his

general store, the English church, sawmill,

garden, cattle, chickens, etc. The soil

at the fort, though very sandy, has been

made to yield, by the use of farmyard
manure, excellent potatoes, cabbages,

turnips, beets, peas, beans and other

vegetables, and some small fruits. How-
ever, the country we passed through be-

tween Metagama and Fort Mat-
Mattagami is extremely rocky and not

at all suited for farming,—though of

value to the lumbermen, being wooded
with black and white spruce, poplar and
some white pine. Tisdale township, the

first scene of our operations, was reach-

ed two days later.

I have divided the Abitibi region into

nine districts; each district is briefly

described, and a summary of the notes

taken on the trees, soil, and surface of

the country, of the principal water
courses, portages and inland surveys is

tabulated for each district. The trees

are named in order of abundance.

Tisdale Township
The country in this township and

neighborhood is very irregular,

parts are low and swampy with large

tracts of muskeg; then again there arc

numerous rocky ridges which are either

bare or too stony for cultivation. The

floor of the Tow land consists of

sphagnum and other bog mosses, varying

in depth from a few inches to several

feet. The soil beneath this floor is

mostly sand or gravel.

(19) The Huronian of the Moose River
Basin, by \Y. A. Parks.
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Porcupine Lake District

The land in this district is not so low
and rocky as it is in Tisdale township.

The soil for the most part is sandy, and
the country as a whole will not make
very good agricultural land. The timber

around the lake is chiefly spruce, aspen,

birch, larch and scattered clumps of

balm of Gileads. Inland in the township

of Whitney there is considerable muskeg
consisting of small black spruce and
larch.

ate vicinity of the river, consists of

birch, spruce, aspen, balm of Gilead,

black ash, all of which are of a good
size, and the land thickly wooded.

Night Hawk Lake

This lake is dotted with islands, a
few of which are rocky and bare of

flora, while most of them are 'nicely

wooded, giving the lake a picturesque
appearance. The banks of this lake on
the south and west shores are from 10

Area Traversed. Soil.

Kind. Size. Quantity.

Surface of
country.

Portage leading to Tennyson lake Spruce —
B. Pine ....

Balsam ....

B. of Gilead

Small portage between Tennyson and Balsam.....

Jarvis lakes. ^spen
Spruce

Country surrounding Tennyson Lake.. B. Pine—
Spruce
Bireh
Aspen
Larch

Country surrounding Jarvis lake Spruce
B. Pine
Larch

Inland trip -!'., miles mirth of Jaryis Spruce
lake. Larch

B. Pine
Birch. .. .

W. Cedar..

Short portage 1
4 mile long between Spruce ...

Jarvis and Delbert lakes. Birch
Balsam

Trip south to Niven's line from Delberl spruce
lake. Aspen

W. Cedar ..

Large . .

.

Medium

Large. .

.

Medium

Large. ,

Medium

Large. .

.

Medium

Small...

Medium

Medium.

Fairlythick Clay loam near High and dry.
Scattered. river bank : and then low

sandyoverre- and swampy.
mainderof
the portage.

Fairlythick Sandy Dry and level.
Scattered.

Fairlythick Sandy Level country
and rocky.

Scattered.

Fairly thick Sandy Level country
and very

Scattered. rocky.

Large area Sandy soil be- Level, and very
of muskeg, low sphagnum rocky in

Rockv areas moss. places.

Scattered.

Fairlythick Sandy

Scattered.

High and level.

Large.

Portage from Delbert laketo Porcupine Spruce — Medium.
lake. Aspen

Birch
;

"
Balsam

Fairlythick Sandy soil cm Level country.
way to Niven's high and dry.

Large cedar line : clay soil

s\\ amp. cm Xiven'sline
and cm return
trip.

I -urh tin : k S md\ sail near 1 airly dr. Z\££
Scattered. Delbert lake, tirst part of

and clay soil portage, low
near P o r c u- and swampy
pine lake. over latter

Porcupine River

The country surrounding the Porcu-

pine river is mostly dry, and when clear-

ed will make very good fanning land.

The soil tested on the banks and in the

inland country is mostly clay loam, and
is well covered with vegetable matter.

For about three miles up the Porcupine
river, on either side, there is a swampy
tract of land covered chiefly by large

larches, which are mostly dead or dying
from the attacks of the larch saw-fly.

From here on the timber, in the immedi-

to 35 feet high, and vary greatly in

composition. Most of the banks are
stratified clay deposits, but here and
there are glacial deposits of sand and
gravel which will be of great value to

the settlor in road-making. On the
north and east shores the banks and
surrounding country are very low.

There arc many rivers running into

Nighl Hawk lake. These rivers are broad
ami marshy, having low banks in the
vicinity of the lake. In the marshes the

yellow water lily, buckbean, water plan-

tain, beaver hay. rushes, etc., are most
common.
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In proximity to the lake are large

areas of dead trees which have been
killed by the water rising in the lake.

The higher land around the lake is

well timbered. Here and there an- large

clumps of black ash and balm of Gilead;

spruce, aspen, and birch are also com-
mon. On the south shore there is a

grove of red pine, some of which will

measure about 10 inches in diameter.

tance back from the lake. This inland

country, with the exception of a few
low areas near the lake, and occasional

tracts of muskeg, will make splendid

agricultural country.

Frederick House Lake
On July 11th our party left head-

quarters on Nighl Hawk lake and started

for Frederick House river. The timber

Area traversed.

Trees.

Soil. Surface of country.

Kind.

Spruce
Birch
Aspen
B. of Gilead

Spruce
( !edar
Aspen

Balsam ....

Size. Quantity.

Around Porcupine lake

Whitney township, in-

land i miles east from
S. E. shore of Porcu-
pine lake.

Large

Small

Fairly thick...
Scattered.

Fairly thick . .

.

Large.
Scattered.
Large area.
Scattered.

Clay and sand

Clay soil ; L'ia\ el

and sand area.

Level country.

Medium

Small
Medium

land : level

country.

On 4th July we visited an Indian gar-

den, which was located on one of the

islands on Night Hawk lake. The potato
stalks were about seven inches high, and
had not been injured by frost. Onions,
turnips, carrots and cabbages were all

thriving, even with the little care that
Was bestowed upon them. Among the
weeds noticed in the gardens were shep-

along this river is small, and not of

much value to the lumbermen. The soil

is clay or clay loam, and the surface of

the country is more or less undulating,

and thus well drained. This area will

make a splendid agricultural district.

The trees around Frederick House lake

are fairly abundant but not very large.

Excluding a few large sand hills on the

Trees.

Area traversed.

Kind. Quantity.

Porcupine river be- Spruce .... Large Thick
tween Porcupine lake Aspen "

and Night Haw k lake. Birch "
Larch " Scattered.
B. of Gilead " Small clumps.
Balsam .... Medium Scattered.
W. Pine... :

W.Cedar.. "

Hoyle township
;

6 spruce Med'm t<

miles up Porcupine Aspen Medium
river : went west 'J'., Cedar
miles. " Larch

Balsam ....

irge Fairly thick.
. . .. Scattered.

Hoyle township 8 miles Spruce Medium Thick ....

up Porcupine; went Vspen Large Scattered.
easl :;'. miles. Birch ••

Soil. Surface.

Clay hanks I.e v el country ;

when cleared will

make good farm-
ing laud.

Level land, inclin-

ed t" be a little

swampy in place-.

Clay soil Level land and a

little wet in places

herd'- purse, curled ddck. lamb's quar-
ters, broad-leaved plantain, la ly's thumb,
strawberry blight, horseweed, great

willow herb and cow parsnip. These
grew in great abundance, indicating a

rich soil.

• in our inland trips from the lake we
noticed the surface of the country to be
more undulating, and thus drier, a dis-

northwest side of the lake, the -oil is

mostly clay or clay loam. This lake.

like Nighl Hawk, i- \er\ -hallow and
subject to sudden storms.

Long; Portage District

This district is for the most part a

high and dry sand plain, with occasional
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valleys of clay or clay loam. Large
Banksian pine are the most common
trees on the higher areas, while spruce,

aspen and balsam form the bulk of the

timber on the lower levels.

Moose Lake

After leaving the third long portage
we arrived at a small unnamed lake,

where we camped over night. In the
morning we crossed this little lake and
paddled up Driftwood creek leading out

Moose lake is certainly well named.
It is practically one large marsh. The
yellow water lily, rushes, and sedges are
thick over the whole lake and form the
ideal feeding ground of the moose. On
the banks on the opposite side of the
Driftwood creek marsh the trees are
chiefly spruce and aspen, with a few
birches and a few clumps of balm of

Gilead.

Driftwood river flows out of Moose
lake into Black river. For the last

miles of travel in this river there were

Aria traversed.

Trees.

Soil. Surface.

Quantity.

Cody township; went Spruce..
up small river % of a Birch .

mile, ami then about Aspen.
a mile into Cody Balsam

.

township.

Large Fairly thick
Scattered.

Clay loam Dry. Farmin.tr land

Medium

Redstone river, 9 miles B. Ash
up from the lake.

. . Medium Many small Clay loam
clumps.

Spruce " Scattered.
i ledar Large Swamp.
B. of Gilead Medium small clumps.
Aspen •' Scattered.
Elm ••

Carman township ; left Spruce
rapids 9 milesup Red- < ledar.

.

Stone river and went Balsam
east towards Night Birch .

Haw k lake 'J
:;

[ miles. Aspen
.

Large Scattered Clay
Thick inswamp

Medium Scattered.

Level country.

Low and swampy
over mosl of this

area.

Dance township; left Spruce ...

rapid.' '.i miles up Red- Aspen .. .

.

-tone river, and went Balsam . . .

west 23 ,
miles. \V. Cedar.

N. Pine...

La rye Thick

Scattered.

A few toseveralfeet High and dry land,
ofsandy soil above Good place for a
clay bottom. pulp mill.

Night Hawk river Spruce .... Medi'm tolarge Thick
Aspen Medium
Cedar
B. of Gilead
Balsam
Birch

Clay hanks Level country.

Scatfe ted.

Thomas township. Spruce .... Large Thick
Went up Night Hawk Balsam .... Med'm to large Scattered.
river 9 miles, then Birch Small Small area.
crossed Thomas tow u- Aspen
ship hack to lake 3% Muskeg....
miles.

Dundonald township. Birch Large.
Went east from Night spruce ....

Hawk lake into Bun- B. Pine....
donald township 3 Aspen
miles. b. of Gilead

Scattered
Thick.

Scattered.

Clay soil over most Level eountry,most
of this trip. One of it dry and lit

sand patch '
j of a for farm land.

mile across.

Glay soil over most 1Most of this area
Of area. About will make good
one mile of sandy farm land.
soil covered with
B. pine.

of this lake and flowing into Moose
lake.

Driftwood creek is narrow and wind-
ing, and deep in many places. Alders,

dogwood, and small willows are very
thick on the banks, and choke the river

here and there. There was good looking
clay soil on several bank exposures. This
creek or river traverses very level land
and within a mile or so of Moose lake

there are broad marshes on either side

of the river. Ducks were numerous in

these marshes and the young were just
commencing to fly.

many log-jams which greatly impeded
our progress.

The trees on either side the river all

the way from Moose lake to Black river

ore abundant and large. At the en-

trance of the Driftwood river, and for

a short distance up the river, there are

close to the shore small groves of black

ash, and several small clumps of bntm of

Gilead. The clay banks were from two
to several feet high, and the general
surface was rolling land, becoming more
so as we neared Black river.
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Black River

In the Black river district the land,

from the Abitibi river to the White
Clay river, is mostly rolling, and is thus

well drained. From the evidence of

along the banks of Black river is large

and of abundant habit.

The soil over the greater part of this

area varies from light to heavy clay.

Here and there are sand plains or I

of sand and gravel.

Are;) traversed.

Kind. Quantity.

SoU. Surface.

Frederick House river. Aspen Small Fairly thick...
Spruce ••

Larch " Scattered.
B.of Gilead " Small clumps,
Willow •• Scattered.

Birch •

Matheson township,3% Spruce Medium Fairly thick ..

miles in from Fred" Kirch "
....

click House river. B.ofGUead Large
^spen .... Medium Scattered.
Cedar "

Frederick House lake.
;
Spruce Med'm to large Fairly thick...

Birch Large
Balsam... Medium Scattered.
Aspen "

11. .if ( [ilead Large

Clay or clay loam.. Undulating; good
farm land.

clay over most "i Undulating
;

area. sand and farm land.
gravel ridge about
;

4 of a mile.

good

Strati ti e d clay Undulating
banks. Sand farm land.
banks.

many dead trees on either side of this

river, for several miles up from its

mouth. I should say that the country
for several miles around is flooded dur-

ing the spring season. The timber along
the river consists of aspen, spruce.

Timber of the Region

Following is a list of the forest trees,

in order of their abundance :

Black Spruce, (Picea nigra) ; White

'!
i ( es

Area traversed. SoU.

Kind. Size. Quantity.

Matheson township. Spruce Large ...scattered .. ... Very fine sand% of IHigh and dry.
Trip inland from I.uiiK Hindi " " a mile: >, mile Swampy.
portage about 2 % Muskeg Small Large area, one clay muskeg rest

miles. mile i co m of way.
portage.

1m long portage 2 miles Banksian
long. pine Medium Thick Fine sand High and dry.

German township :'.'.. Banksian
miles inland from pine ...

long portage. Spruce. . .

.

\v. pine .

2nd lon*_r portage
mUes long.

2 Banksian
pine ...

Medium Thick Fine sand ; clay forHigh and dry for

Large Fairly thick. last l '
._,

i: first 2 miles, then
Scattered. low and swampy

for 1 '., mile-.

Large Thick sand High and dry.

Trip from 3rd small Spruce Large Thick Sand for first half High ami dry over
lake to Night Hawk Aspen " mile, clay over most Of this area.
lake. Banksian next J miles.

pine " "
• Hindi •• '•

Muskeg.... Medium "

Brd long portage 2yA Banksian
miles long, pine . .

.

Spruce
Hindi
Aspen
Muskeg

Large Thick . . .

.

Scattered.

Mi Small Thick.

1'., miles high and
dry : last '

,
mile

very low and
swampy.

birch, balsam., balm of Gilead; white
cedar, larch, and rarely black ash and
white elm. Leaving out one large
bntle. a few thinly wooded areas, and a
few Banksian Pine plains, the timber

Spruce, (Picea alba); Aspen Poplar,
(Populus tremuloides) ; Paper Birch,

(Betula papyriferai: Balsam, ( Abies bal-

samea) ; Balm of Gilead, (Populus bal-

samifera candicans) ; Banksian or Jack
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Pine, (Pinus banksiana); White Cedar,

(Thuya oceidentalis) ; Larch or Taina-

rac, -(Larix americana) ; Black Ash,

iFraxinus sambucifolia) ; Norway or

Red Pine, (Pinus resinosa) ; White Pine,

(Pinus strobus) ; White Elm, (Ulmus
americana) ; Soft Maple, (Acer dasycar-

pum).

Some of the smaller species of trees,

in order of abundance, are :
—

Mountain Maple, (Acer spicatum) ; Ald-

er, (Ahvirs incana); Mountain Ash, (Py-

rus americana); Shad-bush or June-
berry, (Amelanchier canadensis) ; Wild
Ked Cherry. (Primus pennsylvanica)

;

Mountain Alder, (Alnus viridis) ; Willow
sp., (Salix sp.) .

On the level inland country black

spruce is the most abundant. The
trees measure from 10 to 24 inches in

diameter. On the rockv areas and

3 to 5 inches in diameter and of very
little commercial value.

Birds of the Abitibi

At the season of our field work many
of the birds were nesting and, therefore,

it was not the best time to study them.
Many Warblers were seen in the tree

tops, but, having broken my field glasses

on the way up I was unable to let er-

mine or even describe the species. A
list of the birds noted is given below :

Canada Grouse, (Dendragapus cana-
densis) ; Ruffed Grouse, (Bonasa umbel-
lus) ; American Goshawk. (Accipiter at-

ricapillus; Screech Owl, (Megascops
asio) : Night Hawk. (Chordeiles virgin-

ianus) ; Phoebe, (Sayornis phoebe) ;

Wood Pewee, (Contopus virens) ; Cat-

bird, (Galeoscoptes carolinensis) ; Belted

Area traversed Soil. Surface.

Inland trip to Drift- Spruce Medium Thin
wood river from camp- Aspen — Large Scattered.

ing ground 9 miles n|

i

Balsam "

Black river. B. ofGilead "
I

Clay soil

Black river. Aspen Large Thick Chiefly clay
Spruce "

Birch '• Scattered.
Balsam "

B. ofGilead "

Banksian
Pine. ...Medium Thick in places

W. Cedar.. ' Scattered.

Larch "

Elm ••

Brule Several square
miles.

Rolling over most
of this area. Good
farm country.

Kollin.tr land. Good
farm country.

sand plains jack or Banksian
pine forrns about 90 per cent,

of the trees. This tree measures from

10 to 24 inches in diameter. In the

swampy areas white cedar and larch are

most common. Cedar swamps are fairly

numerous ami the cedar trees measure
from 15 to 30 inches in diameter. Alost

of the larch trees are dead or dying
in mi the attacks of the larch saw-fly.

On the banks of rivers and on the

shores of the lakes, where the land is

well-drained, white spruce, aspen, birch,

balm of Gilead, and black ash are most
abundant. Aspen measures from 10 to

IS inches in diameter. White spruce

measures from 14 to 24 inches in dia-

meter; balm of Gilead from 12 to 20

inches in diameter.

There are considerable areas of .mus-

keg. In these areas the timber consists

of small black spruce and larch, from

Kingfisher, (Ceryle aeyon) ; Downy
Woodpecker, (Dryobates pubescens)

;

Flicker, (Colaptes auratus) ; Hairy
Woodpecker, (Dryobates villosus) ;

Cliff Swallow, (Petrochelidon lunifrons)

,

Cedar Waxwing, (Ampelis cedrorum)

;

Northern Shrike, (Lanius borealis) : Yel-

low Warbler, (Dendroica aestiva) ;
Wil-

son's Thrush, (Turdus fuscescens) j
Bob-

in. (.Morula migratoria) ; Loon. (Urina-

tor imber) ; American Herring Gull,

(Larus argentatus smithsonianus),
chickadee. (Parus atrieapillus) ; Rusty
Blackbird. (Scolecophagus carolinus)

;

Vesper Sparrow, (Poocaetes gramineus)

;

Canada Jay, (Perisoreus canadensis) ;

(row. (Corvus ainericanusi ; Bronzed
Grackle (Quiscalus quiscula aeneus) ;

Purple Finch, (Carpodacus purpureus)

;

House Sparrow. (Passer domesticus) ;

White-throated Sparrow, (Zonotrichia
albicollis) ; Chipping Sparrow. (Spizella

socialis) ; Black Duck, (Anas obscura).
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Wild Animals

The following is list of the animals
noted :—Moose, 31 : Red Deer, 11 ;

Black Bear, 4 ; Otter, 1 ; Beaver, 1
;

Muskrats,Hares, Red Squirrels and Chip-

munks, numerous ; Garter Snake, 1 ;

• Toads, common ; Leeches, common.

Moose are the largest, and judging

from the number seen on our

survey and the abundance of tracks on

the banks of the rivers and shores of

the lakes, they are without doubt the

most abundant of the larger animals.

Their favorite haunts seemed to be

along the marshy rivers running into

Night Hawk lake and on the shores of

Frederick House river, which flows out
of it. The yellow water-lily rootstalk

and marsh grasses seemed to form the

bulk of their summer food.

The Red Deer are more timid than the

Moose, and do not prove such easy prey
to the hunters as the latter. They were
found most abundantly around the little

lakes in Long Portage district.

Black bear are not very common
in this district, only four being seen on
the whole trip. One of these was found
on -Molle lake and the other three on
the Black river.

Thanks to the wise legislation in the
protection of the beaver, this animal Is

becoming much more numerous and the
danger of its extermination has been
warded off for some time. Fresh beaver
dams were very common on the smaller
inland rivers. On a small unnamed river
in Tisdale township, smith of Tennyson,
Delbert, and Jarvis lakes, there were
fresh beaver dams every few yards.

At Fort Mattagami I obtained a list

of the furs traded by the Indians at

that place for the year ending May
1903. The following is the list : Ermine,
200 ; Bear, 50 ; Fisher, 15 ;

Lynx. 15 ;

Mart. mi. 250; Mink. 200; Muskrat,
2.(101): Wolf, 1: Otter, many.

The Indian hunting season extends
from about the middle of September to

about the middle of June. The In-

dians were just coming home from their

winter's hunt the day we landed at

Fort Mattagami on 21st June.

Fish

Perch. Whitefish. Pike, and Pickerel
are the most common species found in
the rivers and inland lakes of this re-

gion. Pickerel are very numerous in

Porcupine lake, and Pike may be ob-
tained in almost all of the water-.

Fjies of the Abitibi

Throughout the whole trip we were
constantly pestered by flies of various
species. I shall endeavor to convey
some idea of the habits of these tor-
mentors and our experience with them.

The level wooded country of the Abi-
tibi regions abounds in swamps, marshes
and muskegs, which form ideal breeding
places for mosquitoes. They proved to
be the most troublesome pests which we
encountered during our trip. They be-
gan to be very annoying soon after we
took to our canoes at Metagama, and
from that time until we reached Mat-

' tawa on our return there was no re-
spite. It is impossible to convey an
adequate idea of the suffering which we
were obliged to endure from their at-
tacks, and no application of oil or salve
to our hands and faces seemed to have
any effect in keeping them off.

Although they were very annoying at
all times, they were probably most
active on cloudy days and at a tempera-
ture ranging from 45 degrees to 70 de-
grees F. They were more numerous on
land than on water, but we were nearly
always accompanied by a swarm even
when far from shore.

I was surprised that we did not occa-
sionally meet with Indians in the
woods. On inquiry I learned that
they never hunt during the summer
months when dies and mosquitoes are
out, but congregate at the forts where
t!n\ can protect themselves to some ex-
tent from the insects by building
smudges, thus keeping the atmosphere
constantly laden with smoke. Even
dogs at Fort Mattagami have learned to
creep close to the smudges for protec-
tion. Let it be remembered that while
the hands and face were the special
points of attack, the mosquitoes did not
limit themselves to these exposed parts,
but would even insert their probosces
through our thick duck trousers and
SUCk the blood to their hearts' content.

Black Flics

Next in importance to the mosquitoes
may be mentioned the Black Flies (Sim:

ulium molestum). These are small black
insects about one-eighth of an inch in
length, with stout bodies and bulging
thoraxes. _ .,e mouth parts are very
curious, and Prof. .1. B. Smith has ascer-
tained that the females, which alone
suck blood, possess, besides the usual
sucking organs, genuine biting man-
dibles. Unlike the mosquitoes, they
breed in rapidly flowing water. Al-
though the bite of these flies is not
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poisonous, it is very severe, drawing

blood freely. I frequently noticed the

faces of my companions streaked with

blood, the result of flv-Dites. We ex-

perienced the greatest discomfort from

these flies on bright warm days, and be-

tween 9 a.m. and 9 p.m. They did

not trouble us much during the hours

of darkness, but seemed to congregate on

the walls of the tent in search of light.

They were not attracted by lamplight.

While the bites of the black flies were

very painful, we also suffered from their

eettine into our nostrils, our ears, and

under our evelids. We experienced

much inconvenience, too, by their con-

gregating in large numbers in soup,

gravy and other articles of diet, This

vexed our jovial half-breed cook so

much that he once remarked he would

not mind cooking for us if he could

onlv board somewhere else himselt.

it one time the back of my neck was

so' lacerated by fly-bites that it became

stiff and swollen, and I was unable to

turn my head for several days. Heavy

applications of carbolic salve to the face

and hands seemed to prevent the attacks

of these flies to some extent. "
I observ-

ed that they were troublesome not only

to man but also to moose, deer, and

doo-s. and that thev were more active

in June and early July than later m
the season.

Sand Flies

These flies are very small yellowish

insects, with transparent, whitish-color-

ed wings having somewhat darker spots.

I found great difficulty in capturing

specimens, as it was impossible to handle

them without crushing "them. By plac-

ing a green leaf on the back of my
hand and allowing them to crawl on it,

I succeeded in securing a number by

folding the leaf and inserting it into a

cyanide bottle.

The bites of these insignificant-looking

insects are very poisonous, causing much
swelling and a painful, burning sensa-

tion. Though the sand flies look insig-

nificant they never allow one to

be ignorant of their presence day or

night. They adhere very closely to the

skin; they crawl up under shirt sleeves

and trouser legs; and keep the whole

surface of the body in a 'staff of con-

stanl irritation. Unlike the black Hies

they are attracted by lamplight or fire-

light, and are therefore very trouble-

some around the camp fire.

Deer flics (Chrysops) are large flies

about half an inch in length. We found

them very numerous in July, and ex-

perienced much discomfort from their

attacks. The bite is not poisonous, but
causes sharp, severe pain. They are
not troublesome excepting on clear, hot
days. These flies attack deer and moose
as well as man.

Bull-dog tabanus (Tabanus affinis) :

This was the largest of the fly torments
of the Abitibi. Like the deer fly, it

was troublesome only on clear, hot days
in June and July.

In conclusion I may say that although
the various species of flies above des-

cribed are exceedingly troublesome at
the present time, it is altogether prob-
able that as the country becomes clear-

ed and drained and the soil cultivated,

they will largely disappear and life will

then be as tolerable in this region as in

the older parts of the Province.

Injurious Insects

Larch Saw Fly (Nematus erichsonii) :

Nearly all of the larch or tamarac trees
in this northern country have been des-

troyed by the larvae of this saw fly.

During the early part of July the adult
flies were seen floating down the Por-
cupine river, and a few days later the
shore of Night Hawk lake was covered
with them. Pupa-cases were found in

masses beneath the surface of vegeta-
tion of all the trees examined in the
district. The flies deposited their eggs
about the first week in July and the
eggs hatched about the 12th of July.

Spruce Gall Louse (Chermes abietis) :

The Gall Louse was very common on
the black and white spruces. The
spruces along the water seemed to suf-

fer more than the inland trees, and the
white spruce more than the black.

Birch CaseJ3earer. (Coleophora sp.) :

This insect was found feeding on the
paper birch and alder. In some dis-

tricts it was very common and destruc-

tive to the birch.

American Tent Caterpillar (Clisio-

campa americana) : Found about one
hundred miles north of Metagama feed-

ing on the leaves of the wild red cherry.

Pale Brown Byturus (Byturus uni-

color) : This pest was found throughout
the district feeding on the leaves and
buds of the wild raspberry.

Pine Borer (Monohammus confusor) :

A few specimens of this Borer were
found and the work of the insect was
noticed in a few places.

American Saw-Fly (Cimbex ameri-

cana) : The larvae of this insect were
found in considerable numbers on the

willow trees around Night Hawk lake.

Lace Bugs (Corythuca arcuata) : Com-
mon on the birch and alder throughout
the region.



Drift boulders, south shore Night Hawk lake.

Fall? on Black river.

12





Canoeing in shallow waters ; Pike river.

Indian hut and garden, Night Hawk lake.





V'M: v

-'•-.$

Indian wigwam, Black river. (Xote luxuriant vegetation.)
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Spittle Bugs (Aphrophora sp.) : Com-
mon on the red osier dog wood, spruces
and many herbs.

Cabbage Butterfly (Pieris rapae) :

The larvae of this insect were found
in the Indian gardens around Night
Hawk lake, feeding on turnips and cab-
bage. The adults were found through-
out the region generally.

Clouded Sulphur (Eurymus philodice)
;

Adults were quite common around
Night Hawk lake.

(ut Worms (Idadena sp.) : Very in-

jurious in gardens at Fort Mattagami,
and common in the Abitibi region.

Alder Blight (Schizoneura. tessellata'j :

Alders were covered with this insect.

Yellow Swallow Tail (Papilio turnus) :

These butterflies were found in ttie

same places as the Banded .Purple, and
usually accompanied them.

Fall Canker Worm (Aisophila pom-
etaria) : Found on the birch, aspen and
many other shrubs throughout the dis-

trict.

Polyphemus Moth (Telea pohr'^-
mus) : These were observed floating ou
the water, and flying around the river
banks.

.Locusts : Common in dry places, but
most of them were in the nymph stage.

Tettix sp. : Common in wet places

and along river banks.
Pine-cone Willow Gall (Cecidomyia

Abitibi.

Day
of month. Max.

temp.
F.

Min.
temp.

F.

.rune.

25 80
26 68
27 82

28 70
29 69
30 74

July.
1

3
4

5
6

7

8
9
10
11

12

13
14

15
16
17

18
19
20
21
22
23
24
25
26

58
56
59
54

58

58

71.5 00
73 36
71 38
73 49
79 53
79.5 58

'

84 68
81 68

|

. 84 57
7s 59.5
74 44
64 45
61 45
69 47
69 49
69.5 51

73 57
64 49
72 48
74 48
72 46
80 53
82 48
64 47
67 46
70 46

O. A. Coll.

Max. Min.
temp. tump.

F. F.

63 51

66 47
76 47

75 49
71 53
82 63

82.5 61
si 67
81.5 58

72. o

82

83
83
ss

90
90
80.5
so
71

65
66
75
77
71
72
76

77
71

83
87
87

Abitibi.
O.A, Coll.

Inches rain.

61

(50

54

57

57
67
71

62
62
48.5
•")"

43
49

50
60
56
57
54.5
57
56
58
62
77

Heavy thunder storm
Cloudy day
Clear day
Rained considerable in morning
Clear day

Commenced to rain at 10 a.m . and rained all day .

Fine clear day
Fine clear day and rained a little in evening...
Fine clear day

Thunder shower in morning, rained very iittie.
Clear day
Cloudy in afternoon
Rained heavily during night
Heavy thundershower to-day
Showery all day "

Clear day

Cloudy all day
,

Cloudy all day, rained a little

Cloudy all day
Clear day. heavy thunder show ei in evening. .

.

Mostly clear all day
A little cloudy
Clear morning, showery all afternoon
Showery all day
Clear all day

.07

.24

.01

.76

.05

.09

.04

.02

Scurfy Bark Louse (Chionaspis sp.) :

Found on the alder at Frederick House
lake.

Ash Colored Blister Beetle (Epicauta
cinerea) : Found feeding on the wild

vetch near Porcupine lake.

Black Blister Beetle (Epicauta Penn-
sylvania) : Found feeding on golden rod.

Buttercup Oil-Beetle (Meloe angusti-

collis) : Found in grass.

Maple Borer (Dicerca divaricata) :

The adult of this borer was found in

the middle of July around Night Hawk
lake.

Banded Purple (Basilarchia arth-
elitis) : This butterfly was found in open
places along river banks.

9m.

strobiloides) : Galls were found on the
heart-leaved willow.
Birch Aphis (Aphis sp.) : Aphids in

this country were very uncommon, but
birch aphids were found in small num-
bers on nearly all birches.

Potato Beetles (Doryphora decem-
lineata) : A few potato beetles were
found in the Indian gardens at Fort
Mattagami.

Aspen Leaf Boiler : This insect has
caused considerable damage to aspens
in this region.

Balm of Gilead Leaf-Gall : This was
common on many trees around Fred-
erick House lake.
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"Weather Observations

In the foregoing table I have given, for

comparison, the notes taken at the On-

tario Agricultural College, Guelph, on

the temperature of the air and other

data. The maximum reading of the

temperature of the air was made be-

tween 1 and 2 in the afternoon, and

the minimum reading between 4 and 5

in the morning.

Abitibi Soils

Some 27 samples of soils, typical of

the various districts traversed, were

collected, all of them being taken from

below the immediate covering of veget-

able matter on the surface. They were

submitted to Prof. Reynolds of the

Physical Department, Ontario Agricul-

tural College, for a physical analysis.

Messrs. Bracken, Kennedy and Tennant.

O. A. C. students, are responsible for

the results as given below :

Methods of Analysis

In the analysis of these soils they

were treated in the following manner :

(1) They were first examined and de-

scribed as they appeared to the naked
eye, the differences in color and physical

properties being particularly noticed.

(2) They were then placed under a

microscope, where the color, size, and
structure of the particles were particu-

larly noticed; also the composition of

the soil, e.g., quartz, feldspar, clay, or-

ganic matter, and cinder.

(3) Twenty grammes of each sample
were then weighed out, and after being
placed in a copper beaker, and covered
with water, boiled for an hour and a
half to separate completely all particles.

The soil and water was then poured into
a glass jar about fifteen inches in height
and three inches in diameter, and allow-
ed to stand for two minutes. At the
end of this time the water was poured
off down to within two inches of the
soil. The jar was then filled with fresh
water, and allowed to stand another
two minutes, when it was again poured
off in the same manner as before. When
the water became clear it was poured
off as before, and the moisture evapor-
ated from the soil remaining. This was
subsequently weighed and the character
of the soil found by the percentage, in

weight, of the particles greater than .001

inches, it being assumed that all par-
tides of greater diameter would settle
in water in two minutes. The soils were
then placed in their respective classes
by use of the following table :

Classification of Soils

Sod.

Heavv clay
Clay
Clay loam
Loam
Sandy loam
Light sandy loam
Sand

Amount Amount
greater than less than

.001 in. .001 in.

0- 10 gms. 100-90 gms.
10- 25 " 90-75 "

25- 10 " 7-5-60 "

40- 60 " 60-10 "

60- 75 " 10-25 -

75- 90 25-10 •

90-100 10- o '•

The particles greater than .001 in. were

then placed under the microscope and
again observed.

During all these operations the aim
was to get at the accurate composition

of the soils.

The Samples Examined

Sample No. 1. Typical soil of Dance
township: taken from near the river

bank, a short distance from the rapids

where we terminated our trip on the
.Redstone river.

Light in color and lumpy. When ex-

amined under the microscope sand is

seen to be the predominant constituent.
This sand is of a very fine character,

and is evidently held in lumps by the
vegetable matter and the clay. After a
beaker analysis this soil proves to be
a sandy loam, having 69.45 per cent, of

sand and silt. After separating the
sample into sand and slay, the humus
remained about evenly distributed in
each, and was in such fine particles as
would readily be reduced to plant food.

Judging from the analysis of this soil it

should be of average fertility and ot

excellent texture.

Sample No. 2. A sample of subsoil

collected about 200 yards from creek be-

tween Delbert and Porcupine lakes.

This soil is light gray in color. The
soil grains adhere together in small

hard lumps varying in size from 1 inch

in diameter downwards. There is a
very slight appearance of vegetable mat-
ter present. A mechanical separation

showed that 21.3 per cent, of this sam-
ple is sand. Both the sand and clay

have a slightly reddish tinge. This

soil is therefore a clay lacking in hum-
us and vegetable matter.

Sample No. 3. Soil taken a few yards

inland from the junction of the Abitibi

and Black rivers.

It is of a light gray color, with dark
streaks running through it. A very ad-

hesive soil, the sample being in a hard

lump, indicating presence of much clay.

On powdering a lump, considerable cin-

der and several little pieces of organic

matter were found. A microscopical ex-
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animation showed a little fine sand.
After a beaker analysis this soil proves
to be a clay loam, having 29.35 per cent.

of the particles greater than .001 inch-

es in diameter. On microscopical ex-i

amination of these particles they prove
to be mostly crystalline. Some are
white in color, a considerable number
light gray, and a few of yellowish tinge.

They are all very small, and are appar-
ently quartz and feldspar. This would
be a very profitable soil with cultivation

and the addition of humus.

Sample No. 4. Surface soil of Cody
township.

This soil is dark in color and very
lumpy. The lumps are very firm and
difficult to break down. Looking at
this soil with the naked eye, the sand,
humus, and clay are in such small par-
ticles that the presence of humus would
not be seen, except that it gives the
whole a darker color than it would
otherwise have. When examined under
a microscope one finds the sample is

composed of a white sand and clay mix-
ed with very fine humus of a dark
color. A beaker analysis proves this

sample to be a sandy loam, containing
64.06 per cent, sand and silt. After the

separation the humus seems about even-

ly distributed between the sand and
clay.

Sample No. 5. A sample of soil in

Cody township taken at Niven's line

three-quarters of a mile up a stream
which Hows into Night Hawk lake.

This soil is of a gray color. The tex-

ture is very good. The soil grains are

joined together in very small lumps.

Some organic matter is present, con-

sisting of broken roots and stems of

plants. Under the microscope the soil

grains appear principally in compound
particles. The mechanical separation

showed the presence of 43 per cent, of

sand in the sample. The sand was
quite dark in color ; the clay was a lit-

tle lighter-colored. This soil is there-

fore a clay loam with a small portion

of humus and vegetable matter mixed
with it.

Sample No. 6. Typical soil of Dun-
donald township.

It is a very light gray in color, much
resembling clay, but not baked, being

in a very friable and porous condition.

The size of grains ranges from that of

dust to that of peas. It shows a little

organic matter in a state of decay. On
microscopical examination it shows

presence of fine particles with a tend-

ency to compound structure. It is

gritty and seems to be a mixture of

sand and clay. A beaker analysis

proves it to be a clay loam, having

29.25 per cent, of particles greater than
.001 inches. A microscopical ex-
amination of these proves the
presence of white and black
particles of a crystalline
nature and brownish water-worn peb-
bles. The former are probably quartz
and mica. These particles range in
size from that of a pin point to a few
the size of a clover seed. This appears
to be a good soil and one which would
be fairly easy to work and give good
returns.

Sample No. 7.—Carman township sub-
soil pulled out by a ground-hog about
half a mile from camping ground on
Redstone river.

It is light in color. The sani is

coarse and the humus scanty. Analysis
shows this to be a light sandy loam,
containing 76.06 per cent, of sand and
silt. When the separation was made
the clay portion apparently contained
some coarse light vegetable remains, in
such small proportions as to be of lit-

tle importance.

Sample No. 8. A sample of soil col-
lected in Whitney township.

This soil is dark gray in color. It is in
a fine mellow condition. There are very
few lumps in it and those present are
quite small. There is a considerable
quantity of undecayed vegetable matter
present in the form of small pieces
of wood and leaves. Under the micro-
scope considerable quantities of
vegetable matter can be seen

;

some of it is in the form of humus,
as indicated by the black color. There
are compound particles and separate
grains in about equal quantities. This
would show that the soil is a loam
with a large quantity of vegetable mat-
ter in it. A mechanical separation
showed the presence of 69 per cent, of
sand in the sample. Both the sand and
the clay are quite dark in color. This
proves to be a sandy loam with a con-
siderable quantity of humus in it.

Sample No. 9. Soil taken a few
yards inland from about 7 miles up the
Black river.

This is in uneven clods of a
light gray color. It has a gritty
feeling. It is quite adhesive and shows
very little organic matter. On mi-
croscopical examination it shows some
very tine clear-cut particles of white
sand, much brownish-gray gritty n

mixed with line dust, presumably clay,

and some dark specks of cinder. A
beaker analysis shows this to be a clay
loam. These particles are found on
microscopical examination to be prin-

cipally white crystalline piei es of quartz
with a small proportion of feldspar or
yellow particles.
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Sample No. 10. Soil of German town-
ship.

This is. of a dark color; coarse vege-

table matter can be seen with the .naked

eye. Microscopically one finds this sample
rich in fine humus, which acts on the

sand, which is also very fine, causing it

to form into hard lumps. This proves

to be a sandy loam. It contains 00.75

per cent, sand and silt. In the separa-

tion the greater part of the humus re-

mained in the residue along with the

sand and silt, making this portion dark

in color, while the clay was light in

color, apparently containing but little

humus.
i j

Sample No. 11. Soil collected in Dance
township from a delta deposit carried

down by the river.

This soil is of a light gray color. There

varying in size from a hen's egg down.
are a large number of lumps present

These lumps are very hard and difficult

to break down. Under the miscroscope

the soil grains appear to be in com-
pound particles. There is very little

appearance of separate spil grains and
no noticeable quantities of humus. Ap-
parently this soil is a heavy clay and
lacks vegetable matter. A mechanical

separation was made which showed the

presence of 75 per cent, of sand. A
slightly darkened color of the sand

would indicate the presence of a slight

amount of humus. This soil is clay

loam.

Sample No. 12. Soil taken from
Dance township.

This gives every appearance of a rich

dark loam. It is made up partly of

fine powder and partly of lumps about

as large as a pea. It contains a large

proportion of humus. Viewed under the

miscroscope it is found to be composed

of white quartz and a fine dark pow-

der, probably decayed vegetable mat-

ter, in about equal proportions. After

a beaker analysis a miscroscopical ex-

amination proves the presence of quartz

and also shows a small proportion of

feldspar. The particles of each are so

small that they cannot be recognized

by the naked eye. It proves to be a

loam, having 51.57 per cent, greater

than .001 inches in diameter. This soil

has a first-class texture and is rich in

humus.

Sample No. 13. Typical soil of

Thomas township.

This sample was in a fine powdered

state free from lumps. In color and

texture it is not unlike the fine dust

found on our clay roads. There is very

little humus visible to the naked eye.

On microscopical examination one finds

that the chief constituent is clay mixed

with a small amount of humus. The

latter is of a light dry nature. On

beaker analysis it shows 29.25 per cent,
sand and silt. This would bring it under
the clay loams approaching clay. In
separating, the clay remained a long
time in suspension in the water, and
contained but little humus, while the
residue, consisting of fine sand and
some coarse light vegetable matter was,
as stated in the analysis, present in
tmall quantities. This soil might be
easily improved by ridging in the fall
to expose it to the frost, which would
likely bring about coagulation, and in-
crease its porosity.

Sample No. 14. A sample of vege-
table matter collected in Carman town-
ship about two and one-half miles from
the camping ground on Redstone river.

This soil is almost black in color. It
is very loose and light in texture.
Scarcely any lumps are present. There
is a large amount of undecayed vege-
table matter in it, consisting of broken
bits of wood and roots. Under the
miscroscope a considerable quantity of
the soil grains has a separate grain
structure. There is a large amount of
black-colored particles present. This
soil is apparently a sandy loam very
rich in humus, and a separation was
made which showed the presence of
59.2 per cent, of sand. The sand con-
tained large quantities of wood and
roots in small pieces. The clay was
nearly black in color. This soil may
be classed as a loamy vegetable soil.

Sample No. 15. Soil taken from near
portage on Redstone river in Carman
township.
In color it is a very light gray. It

is found 'in irregular lumps varying in

size from a fine powder to pieces the
size of a large pea. It is rather gritty,

otherwise giving every indication of

being a strong clay. Under the micro-
scope it shows a compound structure,
and a very apparent absence of humus.
The particles are all light colored and
very small. A beaker analysis proves
it to be a clay loam, 34 per cent, of

the particles being greater than .001

inches in diameter. On microscopical
examination this is seen to be com-
posed of very small brownish particles

of a gritty nature. This soil is de-

ficient in humus, otherwise it is a good
serviceable soil.

Sample No. 16. Soil taken from
Whitney township, about 200 yards back
from the east side of Porcupine lake.

In general appearance this is a light

colored soil, lumpy and resembling a
stiff clay and with very little humus.
Miscroscopical examination shows a
small amount of very fine humus, and
the balance appears to be clay and fine

silt. The analysis gives 38.95 per cent,

sand, thus classifying this as a clay
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loam approaching loam. After the sep-

aration what little humus the soil pos-

sessed in a visible state was found in

the residue. The residue was composed

of very fine silt mixed with fine vege-

table matter. Under the miscroscope

considerable fine humus could be seen

in the clay portion.

Sample No. 17. Soil collected from

an island on Night Hawk lake.

This soil is a uniform light gray color.

Jt is somewhat lumpy. The lumps vary
in size from a hen's egg down. These
lumps are a little difficult to break

down. Under the microscope the soil

grains all appear to be in compound
particles. No separate grains can be
noticed, neither is there any appearance
of vegetable matter or humus in the

soil. A mechanical separation showed
the presence of about 17.7 per cent, of

sand. Both sand and clay are a light

gray color, which shows that there is

no humus or vegetable matter in the

soil. This soil is therefore a clay.

Sample No. 18. Another soil taken
from Dance township.

This is apparently a sandy loam, the

sand tending almost to the size of

gravel. The particles range from the

size of dust to that of pin heads. It

is reddish brown in color and shows a

little vegetable matter, quite porous

and open. A microscopical examination
shows white and red particles, each of

definite outline, probably quartz and
feldspar, with considerable reddish

brown dust. It has clearly a separate

grain structure, A beaker analysis

proves it to be a sandy loam having

62.95 per cent, greater than .001 inches

in diameter. On microscopical examin-

ation of this, pervious observations were
Confirmed, and a little cinder found.

Sample No. 19. Soil taken from Tis-

dale township on portage a few yards

from river bank.
This sample looks quite different

from any so far examined, being of a

fine mucky nature, dark brown and free

from lumps. Examining it with the

microscope a small amount of fine -and

and silt could be seen, but the bulk of

the sample was vegetable matter. The
clay soil was rich in fine humus thus

accounting for the absence of lumps.

The sand contained more than 75 per

cent, coarse humus. A beaker analysis

proves this to be a loam, containing

59.25 per cent, sand and silt.

Sample No. 20. Soil collected in Mur-

phy township.
This soil is nearly black in color. The

soil grains are collected in small hard

lumps, which can only he broken down
by considerable pressure. They almost

seem like small pieces of stone. Tt has

a very poor texture. There is also a

very small quantity of vegetable matter

in it. Under the microscope the soil

grains seem to be cemented into lump-.

They are quite dark in color. A me-

chanical separation showed 61.5 per

cent. sand. Both clay and sand were

almost black in color. Tin- soil is there-

fore a sandy loam with a large amount

of humus in it. The cementing of the

soil grains into lumps is no doubt due

to the humic acid in the soil. This acid

seems to have great power in cementing

sand grains into lumps.

Sample No. 21. Soil taken from an

island on Night Hawk lake.

It is very dark in color and in a good

physical condition, being loose and pow-

dery. On microscopical examination it

is found to consist mostly of brownish

dust, with considerable quantities of

white quartz and brownish feldspar

particles. A little vegetable matter is

present. A beaker analysis shows the

presence of 19.5 per cent. sand. There-

fore it is a clay. On microscopical ex-

amination a small proportion of white

crystalline pieces are discernible, to-

gether with a larger proportion of

brown water-worn particles and a little

mica. This gives every indication of

being a good soil.

Sample No. 22. First long portage-

very fine sand.

In general appearance it is light gray

and resembles quicksand, being very

fine. Very little humus is present, hnd

what there is appears as dry, separate

particles. A beaker analysis gives 91.55

per cent, sand and silt. This would

classify it as sand, approaching light

sandy loam. After separating the sam-

ple into its clay and sand constituents,

the sand portion was not very different

from the whole soil. The small amount

of clay that was present was darker in

color than the whole soil, which was

perhaps due to the presence of some

humus.

Sample No. 23. Soil collected in

Thomas township from glacial deposits

one and a quarter miles inland from

Night Hawk lake.

This soil is of a gray color. Tt i< quite

loose and friable. There is a large num-

ber of small atones in it and also some

vegetable matter. Under the micro-

scope the soil grains appear to be en-

tirely separate from each other to a

very' greal extent. There i- a small

quantity of black-colored soil grains.

This soil is a mixture of sand and

gravel with a small amount of unde-

cayed vegetable matter and humus in

it.' The gravel would constitute nearly

one-half the soil. A mechanical sep-

aration showed the presence of 81.7 per

cent, of ,sand in this sample after the

gravel had been removed.
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Sample No. 24. Soil taken from
Thomas township, a sample of the vege-
table matter which covers most of the
soil in this region.

This is a humus or peat soil. It is

found in black lumps, with much or-

ganic matter in a partial state o,f de-

cay. When some of the soil is pow-
dered it feels gritty to the touch. When
examined under the microscope a few
white particles of sand are found. A
beaker analysis shows besides a few
white particles of quartz a considerable
number of water-worn pebbles about
one-half the size of pin head. They are
not sufficiently numerous, however, to
have any material effect on the char-
acter of the soil. When this organic
matter is mixed with the white clay
loam it should make a fairly rich soil.

Sample No. 25. Soil taken from
Hoyle township at the portage on Por-
cupine river.

This soil is of good texture, having
a few small lumps, due to the action
of the clay and humus. The color is

light gray. Under the microscope it

appears to be well coagulated, and the
humus which is in a fine state is in suf-

ficient quantity to make the soil fairly

rich. Ihe sand portion contained a lot

of humus and the sand particles were
very small, resembling clay except that
they did not adhere to each other. This
would seem to be an excellent soil both
in point of fertility and ease of work-
ing. A beaker analysis showed 6.10 per
cent, sand and silt. We would there-

fore classify it as a sandy loam, ap-
proaching loam.

Sample No. 26. Soil collected in

Matheson township, typical of a part of

that district.

This soil is light gray in color. It is

Tery loose and friable. The lumps are

small, few in number, and easily broken
down. There is a very small amount oi
vegetable matter in it. Under the micro-
scope the soil grains appear in com-
pound particles and as separate soil

grains, in about equal proportion. This
soil appears to be a loam lacking in

vegetable matter. A mechanical separ-
ation showed the presence of 52.4 per
cent, of sand. Both sand and clay were
of a uniform light gray color. This
soil is therefore a loam lacking greatly
in vegetable matter and humus.

Sample No. 27. Soil obtained from
near Porcupine river.

It shows many lumps of clay in which
the cinder has been incorporated; also
considerable cinder in the free state. It

is black and gray in color, according
as the cinder or clay predominates.
A microscopical examination only con

firms the above. A beaker analysis
proves this to be a clay loam, there
being 36 per cent, of sand, silt, and
cinder. But this can hardly be accepted,
as a considerable part of that 36 per
cent, was cinder and not sand. I

would therefore call it a clay with a
large amount of cinder.

Conclusions

Of these 27 samples of soils, accord-
ing to our classification 4 are of clay ;

8 of clay loam; 3 of loam; 8 of sandy
loam; 2 of vegetable matter; 1 of sand;
1 of glacial deposit of sand and gravel.
We see a wide variation in these

soils and therefore we would expect
them to be fitted for a great variety of
crops. These soils examined were taken
from below the vegetable matter. When
vegetable matter is mixed with them,
they will make good rich soils suitable
for agriculture.



Economic Resources of Moose River Basin

By James Mackintosh Bell

Lignite coal has long been known to

exist in the Moose River basin of north-

ern Ontario. Limonite and other iron

ores and gypsum have also been briefly

described in the same region. It was
with the special object of deciding de-

finitely whether the lignite occurred in

workable quantities suitable for expor-

tation or for future local use, and as

far as possible studying the other econ-
omic mineral resources of the region, that

a small expedition was sent by the Bu-
reaw of Mines into New Ontario during
the summer of 1003.

The party consisted, besides the writer,

of an assistant —Dr. W. A. Parks of To-
ronto University—and of four voy-
ageurs, Louis and Joseph Miron, Ken-
neth Spence, and "Joe" Kechiperach

;

and I may here mention that one and
all performed their duties in a most ex-

cellent manner during the long season.

The party left Missanabie station on the

Canadian Pacific Railway on the 18th
of May, and arrived at Mattawa in re-

turning on the 17th of September.

The Territory Explored

The country covered by the summer's
explorations is roughly bounded on the
south by the fiftieth parallel of north
latitude, from Riverside Portage on the
Missanabie river to near New Post on
the Abitibi river. From New Post the
boundary of our sheet strikes east-
northeast to Kesagami lake. Thence-
northward it follows the Kesagami river
to Hannah bay. Passing westward along
the seashore, it ascends the Moose river
some eighteen miles to the mouth of the
Kwataboahegan, and this river it fol-

lows to a point some ninety miles up
its course, whence it turns southwest to
YVabiskagami river and Riverside por-
ta tre.

The path to the starting point of our
work at Coal brook, which enters the

Missanabie from the east, lay by the

Missanabie river. The water of the Mis-

sanabie was exceedingly high, and in

consequence, as we were heavily laden,

more portages had to be made than is

customary, and our advance for this rea-

son was so much delayed that it was the
6th of June before we reached Coal
Brook, where it had been intended that
our operations on the coal should begin.
There we found that the water in Coal
.Brook was so high that all outcrops of
lignite were hidden, and it was decided
that that portion of our work should be
left till the water subsided, and accord-
ingly we continued our way northward.
At the mouth of the Opazatika river the
party was divided, Dr. Parks continuing
northward to examine the deposits of
lignite on the Kwataboahegan river,
while I ascended the Opazatika some
twenty-five miles to study the iron-bear-
ing Tocks which occur at that distance
from the mouth of the stream.
t

The Opazatika River

As the Opazatika is an almost un-
known river, I shall here diverge
slightly from a general discussion
to give a brief description of this large
and important tributary of the Missana-
bie, which I myself ascended almost to
its head waters in 1901. The river joins
the Missanabie at a point some forty-
five miles below Hell Gates, and about
the same distance above the mouth of
the Mattagami. The river is formed by
the union of several streams entering
Opazatika lake, an irregular sheet of

water eight to ten miles long and two
to three miles in width, which lies some
six miles east of the Missanabie river

at the entrance of the Cabanshee, or

Brunswick lake portage. From Opaza-

[135]
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tika lake to its mouth the river has a
length of a little over one hundred miles.
In high water the Opazatika is an easy
route towards Hudson Bay, but in mid-
summer the water is exceedinglv low.
especially in the lower part of the river!
Moreover, the portages are poorly cut
out, and towards the north not at all;
only here and there slight traces of
trails being seen. North of Opazatika
lake are several small lake expansions,
below which follow over fifteen miles
of more or less broken water as far as
Red fall. About fifteen miles below Red
fall is Zadi lake, and for this distance
the Opazatika flows with slight current.
Zadi lake is a small shallow bodv of
water, with an average width of about
a mile, a length of about five miles, and
a maximum depth of some twelve or fif-

teen feet at summer water level. It is sep-
arated from Xeshin lake of almost sim-
ilar dimensions by a short stretch of
river on which occurs Philip's portage.
Just below Xeshin lake is the canvon

e
of

the Opazatika, from which point to the
foot of Breakneck falls, a distance of
about twenty miles, the course of the
river is broken by numerous falls and
rapids. Below the Breakneck falls the
Opazatika enters the James Bav coastal
plam, afterwards to be described, and
flows with swift current to its junction
with the Missanabie. The Breakneck
falls are among the most remarkable
physiographic features of the region
.there being a straight drop of over sixtv
•

teet. The hydraulic importance of this
fall will be more. fully appreciated when
.it is mentioned that the volume of the

•some *qVV T-
Uth Where its width ^some 293 feet is 4,276 cubic feet per
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Returning from the small iron depositof the Opazatika, a day was spent in ex-amining the poor and unsatisfactory beds
ot lignite outcropping along the Mis-sanabie above the Opazatika. °Thi< w, ,rk• two weeks wore occupied incarefully examining the beds of lignite

• occurring along the banks of the So-
weaka river, which is the larger and
,more southerly of two fair-sized streams
winch enter the Missanabie, about thir-
teen miles above the mouth of the Opa-
zatika. The Soweska is a small swift-
flowing river, about one hundred and
fifty feet, in width at its mouth, which
takes its rise in the large muskegs and
swamps thirty or forty miles to the
west. It is navigable for light canoes
in spring for about twenty-five miles
from its mouth, but its lower course is
much broken by small vet decided
rapids.

The Wabiskagami

Returning to the Missanabie. we
ascended the stream to the mouth of the
Wabiskaganii. The Wabiskaganii joins
the Missanabie about twenty-two miles
below Hell Gates. It is the largest and
most important stream, entering the
-Missanabie from the west between the
-Uattawishquaia and the Kwataboahe-
gan. It rises in \\ abiskagami lake, which
is reached by a route of several lono-
portages and small lakes that leaves the
-Missanabie river below the Skunk islands.
Another route is said to* be by the Pe-
wabiska river; but the Indians avow
that this stream is almost impassable
save for the smallest canoes. Wabiska-
gami lake is reported to be a beautiful
sheet of clear water ten to twelve miles
long and three or four miles wide. It
is" to be regretted that we were unable
this summer to visit it. but in descend-
ing the Missanabie I did not know of
the route to the lake, and presuming it
to lie approximately where marked°on
the existing maps of northern Ontario, I
ascended the Wabiskaganii river itself.
We passed up this stream some sixty-five
or seventy miles from its mouth, thoughm reality at the end of this distance
by the river we were only about thirty
miles in a direct line from' the confluence
of the river with the Missanabie.

The general upward trend of the river
valley for this distance is some 10 de-
grees south of west, but the river is
so crooked that there are numerous and
continuous variations from this course
in every direction. At the point where
we turned back the vallev of the river
apparently bends much 'more to the
south, and as far as can be judged
from Indian stories, the lake is' about
twenty-five miles farther in that direc-
tion.

The Wabiskagami is a fine clear wat-
ered stream, carrying much more water
than most of the coastal plain rivers
during the summer. Though its current
is always swift and often rapid, still its
fair depth makes it a comparatively easy
stream to navigate even in ascending.
but only within the coastal plain, for
within the old land area numerous short
rapids break its course and make trav-
elling slow and difficult. At its mouth
the river is probably a hundred and sev-
enty feet in width, wider in some of the
shallower spaces above, but on the whole
averaging much less. The Wabiskagami
is physiographieaUy an interesting river,

and will be described in greater detail
further on in this report.

On our return to the. Missanabie we
started the descent of that stream. In
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going down an astronomically checked
survey of the river was made to locate

as accurately as possible the various

outcrops of lignite. A stop of some
length was made at the gypsum depos-

its of the Moose river, and this interest-

ing mineralogical occurrence carefully

studied. A detailed map was made of

the Moose river in the vicinity of the

gypsum. We reached Moose factory on
4th July, and were soon afterwards

joined by Dr. Parks, who had meanwhile
been occupied up the Kwataboahegan;
river.

The Kwataboahegan rises in Moosonee
lake and in the surrounding swamps and
muskegs at about one hundred and twen-

ty-five miles off to the west of the

Moose river. Some half way down its

course it is joined by the Agwasuk from
the north and the Mituskwia from the

south, both of which considerably aug-

ment its volume. It enters the Moose
river by several mouths at Hancock
rapids some twelve miles above Moose
Factory. In the lower reaches of the

river the Kwataboahegan is wide, shal-

low, and swift, but higher up the river

is narrow, deeper, and less rapid, while

some of the tributaries are merely stag-

nant streams meandering through the

swamps and muskegs.

After a few days spent in re-outfitting

at Moose Factory our party was again

divided, Dr. Parks going up the Abitibi

river to carry on explorations for lig-

nite, while I went to examine Kesagami
lake,. which lies about half way between
Moose Factory and Abitibi House on
lake Abitibi, on the winter trail. It

is the winter home of a large portion of

the Moose Indians, who resort thither
on account of the fishing, and is also

occasionally visited by Indians from New
Post. Abitibi House, and even from Ru-
pert's House. The lake is drained by
the Kesagami river, a large stream.
which, uniting with the Kattawagami to
from the West river, enters Hannah bay
at the mouth of the Harricanaw. The
Kesagami river is an exceedingly difficult

river to navigate. On the coastal plain
it is merely swift, but inside the old
land area, fall after fall separates shal-

low stretches of boulder-filled rapids

from each other. For this reason, when
the Indians visit Kesagami lake in sum-
mer they usually go not by the Kesa-
gami river but by the French river and
one of its tributaries. This was the
route Ave followed. The French river
joins the Moose from the east nine miles,

above Moose Factory, and just at the
head of tide water. The lower French
river is wide and shallow, and its course

interrupted by short stretches of rapids.

The route leaves tin 1 main stream bv

the Nettogami river, which joins the
French some twenty-five miles above its

mouth. This stream is followed for
about sixty-five miles as far as Agaska-
gou lake, whence a portage of a mile
and a half leads to Kesagami lake.

The Nettogami River

The upward course of the valley of
the Nettogami has a direction about
south-southeast for forty-five miles,

where it makes a sharp bend to the
north for two miles to Nettogami lake
or marsh, from which it again bends
south-southeast as far as Agaskagou
lake. The Nettogami throughout its

course is shallow and rapid. For thir-

teen miles below Agaskagou lake as far
as Fox rapids the river is easily ascend-
ed, the rapids being small and far

apart, and the river fairly deep.

Below Fox rapids follow four miles of
very swift water, as far as Wastaba s-

kinan chute, which is a straight drop of

four feet. A mile or so of rough water
continues below the chute, at which
point the river enters the marshy floor

of a former lake, and meanders for sev-
eral miles with a slack and even cur-
rent. This marsh with numerous spots
of open water dotting its surface, the
Indians know as Nettogami lake, and
in spring, it is, I am told, so thoroughly
covered with water as to deserve to be
dignified with the name of lake. Below
Nettogami lake the river winds and
bends lor nine miles with exceedingly
rough rapid water, and this stretch is

usually passed by a portage about six
miles in length, the distance being re-
lieved by several small lakes about°mid-
way across the portage. Seven miles
below the foot of the portage the river,
always rapid, plunges over a cascade
with a drop of about twelve feet, passed
by Gilbert's portage on the west bank.
Between Gilbert's portage and Ka?e-
ga-te-ohinook, a mile below, the
Nettogami dashes and swirls in all direc-
tions between huge gneissic bou
At Kage-ge-te-chinook the river drops
about six feet. About one mile below
this are the falls of Kawaskitoukik.
Here the river is hemmed in to a width
of twenty or thirty feet, and flows in

a foaming cascade for almost a mile,
having a total drop of about one hun-
dred and ten feet, passed by a three-
quarters of a mile portage on the east

bank. Less than half a mile below Ka-
waskitoukik the river plunges over a
cascade with a drop of fifteen feet.

passed by a portage on the east side.

A mile still lower down is Kabaquay-
siie-wish-iwan falls—a cascade of ex-

quisite beauty with a drop of about
thirty feet direct. After flowing calmlv
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lor a mile beyond these falls, the

river again plunges some eighty feet

in a roaring cascade passed by

Axe Handle portage on the west

side. Below Axe Handle portage slightly

over a mile of rough water is followed

by a series of chutes having a total

drop of eighty feet passed by Ashiau

portage. Below Ashian portage the river

continues rapid for some three miles to

the foot of Pischew rapid, where it en-

ters the coastal plain, and from this

points to its mouth, a distance of twenty-

one miles, though the river is always

rapid and shallow, there is no serious

impediment to navigation save at the.

point where it crosses an inlier of Pre-

Cambrian rock within the coastal plain

some nine miles above its mouth.

Returning to Moose Factory from
Kesagami lake, a few days were spent in

and around Moose Factory, when we por-

ceeded up the Abitibi river and joined

Dr. Parks who was occupied near the

Blacksmith rapid. Here most of our time

was spent in examining the lignite on the

Abitibi itself., but in addition short trips

were made up the Big and Little Cedar
rivers to see if the lignite beds observed
on the main river outcropped on these
tributaries. A traverse was under-
taken across country to Mattagami
river to examine the occurrence of

limonite at the Grand rapid, and
still another to Gypsum mountain,

which crosses the boundary line between
Algoma and Nipissing at mile post 276.

A careful, paced survey was carried up
the Abitibi river from the mouth of

Big Cedar creek to the foot of Coral
portage in order to locate definitely the
various deposits of lignite on the stream.

We left New Post on 31st August,
and having a pleasant and successful trip
out reached Mattawa, as has been said,

on 17th September.

Stratigraphy

It is intended primarily that this re-

port should deal with the economic geo-
logy of the region under discussion,
but as an introduction to this phase
of the subject, I wish to discuss briefly

the general stratigraphy and physio-
graphy in order to elucidate the genesis
of the various economic occurrences.
The geological succession of the rocks

of the Moose river basin is as follows
in ascending order :

Pre-Cambrian : Laurentian,
unconformity ?

Huronian,
unconformity.

Palaeozoic : Devonian,
unconformity.

Pleistocene : Glacial,

Post Glacial.

rre-Cainbrian rocks, so prominent
throughout northern Canada, appear only

in the southern and southeastern part of

the region described, the rest of the

area being overlaid by Palaeozoic and
other still more recent formations. Ex-

posures of rocks of all ages, especially

the older ones, are poor and unsatis-

factory throughout the area, and visible

contacts are rare. However, in a few
places the relations existing between the
Pre-Cambrian and Palaeozoic are well

shown. One of these contacts is

on the Wabiskagami about twenty-
five miles west of its mouth, and
here the Devonian sediments lie

uncomformably upon the upturned
gneissic beds which strike north

20 degrees east and dip at an angle

of 45 degrees to the south of east. This

is the best contact which I have seen in

the region, but the boundary between
the two series is always shown physio-

graphically on the various rivers, and
it is chiefly from this knowledge that

the boundary is delineated, as follows :

Striking somewhat north of east from
the Wabiskagami it crosses the Missa-

nabie just above Bull bay, whence turn-

ing directly east it passes the Opaza-
tika near the mouth of the Squasiche
river. From the Opazatika the contact

bends east-northeast and crosses the

Mattagami below the foot of the Long
portage. The sandstones, shales, etc.,

outcropping at Sextant portage on the
Abitibi overlie uncomfomrably a pre-

Cambrian eruptive rock, but though
this rock causes the rapid there
occuring on the river, still it is probable
that the true present boundary between
the Pre-Cambrian and Palaeozoic lies a
little farther south between the Sextant
portage and the Otters. The contact
crosses the Little Abitibi some ten miles

south of the Bad river, whence it con-

tinues northeast, and traverses the Net-
togami twenty-one miles above its

mouth. Continuing northeast it crosses
the Kattawagami about twenty-live
miles south of Hannah bay, whence it

strikes at first east, then slightly east
of north to Rupert's bay. Inliers of

Pre-Cambrian rooks appear on the Lit-

tle Abitibi, the upper French and the
Nettogarni river.

Pre-Cambrian Gneisses

With the present state of knowledge
it is exceedingly difficult to attempt
any sub-division of the Pre-Cambrian,
though doubtless, further careful

work will show that thus great

series is capable of reduction. In
general, however, the Pre-Cambrian
consists chiefly of gneisses and
schists, and to a less extent of slates,
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quartzites and iron sediments, as well

as acid and basic eruptives. Apparently.

gneiss occupies the lowermost part

of the series with both an acid and a

basic phase. Macroscopically. the acid

phase is apparently a granite, showing
every phase of metamorphism from thai

in which shearing is scarcely visible to

that in which the rock is laminated
into wide bands of the component min-

erals. The rock is for the most part

coarse-grained, and consists chiefly of

three minerals—quartz, orthoclase and
biotite. with various accessory minerals.

Garnetiferous gneiss is common, as is

also hornblende gneiss, which, however,

grades into the basic phase. Two types

of the acid gneiss will be described mi-

croscopically—one from the Wabiskaga-
mi (1) and another from the Netto-

gami (2).

The Wabiskagami gneiss represents

what may be described" as a feldspathic

phase of the Pre-Cambrian gneiss. It con-

tains the original minerals—microcline,

orthoclase, plagioclase, biotite, quartz,

magnetite, and secondary chlorite, epi-

dote, rnuscovite, hematite, and hydrous
iron oxide.

Microcline is the chief mineral of the

rock. It occurs in large tabular individ-

uals showing strongly double cross stri-

atum. All of it is more or less decom-
posed, with a separation of hydrous iron

and hematite, and the formation of sec-

ondary rnuscovite. Practically every in-

dividual is more or less strained, and
some are mere cores surrounded by a
mosaic of granulated feldspar, with
which is associated some quarts. Mag-
netite is rather rarely included in the
microcline and orthoclase. The latter
gives rise to the same products of de-

composition as microcline, and is always
clouded. The plagioclase is a somewhat
acid oligoclasc, which is usually fairly

fresh, but shows the effect of pressure.

The biotite is strongly pleochroic, but
is for the most part altered to irregular

masses of dark green chlorite and a
very little epidote. The chlorite, which
is also pleochroic, includes idiomorphic
grains of magnetite. Quartz is not a
very common mineral, and that which is

not shattered shows undulatory extinc-

tion.

The Nettogami gneiss is in many ways
similar to the one just described, but
it is much more silicious and less me-
tamorphosed. The constituent minerals
are quartz, orthoclase, microcline, micro-
perthite, plagioclase, biotite and quartz.

Orthoclase is the most frequently occur-

ring mineral. It is in large individuals

(1) From just above Palaeozoic bound-
ary.

(2) Prom the Pre-Cambrian (here Laur-
entian) inlier.

interlocking in allotnoniorphic structure

with the other component minerals. It.

is usually fairly fresh, but shows a

slight alteration to rnuscovite. It ex-

hibits a remarkable pale pinkish bire-

fringence. Microcline is abundant, and
exists under the same conditions as or-

thoclase. Microperthite is seen in a few

large individuals. The plagioclase is a

somewhat acid oligoclase. The oligo-

clase and microcline show bending ami
even fracture. Quartz is a common min-

eral, and is often surrounded by a nar-

row rim of hydrous iron oxide. It not

rarely shows wavy extinction, and is

sometimes granulated. Biotite is rare,

but is found in long narrow automor-
phic plates within the feldspar.

The Wabiskagami gneiss is visibly

foliated, while that from the Nettogami
is apparently almost massive. In the
former the effect of dynamic stress is a
much more striking microscopical phe-

nomenon than in the latter, but even in

that it is by no means wanting.

An interesting point about both the

Xettogami and Wabiskagami gneiss,

both acid, is the rarity of ferro-magne-

sian minerals. There are intermediate
phases between the acid gneisses and
the true basic gneisses. In general the

basic gneiss is much less common than
the acid gneiss. In the field there ia

sometimes visible a gradual gradation
between the two fades, or again there is

a somewhat sharp change from the acid
to the basic. The acid gneiss of the Xet-
togami bears no lithological resemblance
to the basic gneiss from the same lo-

cality with which it is closely asociated.
Apparently the two represent original
acid and basic differentiations of the
same magma.
The basic gneiss from the Nettogami

consists chiefly of monoclinic amphibole
and plagioclase. with a little quartz,
titanite and apatite. The rock is re-

markably fresh, and is apparently in

great part recrystallized with the pro-
duction of a roughly parallel structure.
The plagioclase is labradorite of slight

basicity (maximum extinction of 23 de-
grees in the zone normal to 010). It

contains inclusions of apatite and horn-
blende. With the labradorite are asso-
ciated a few small grains of quartz. The
amphibole is a dark-green, pleochroic
hornblende, mostly fresh and locally ren-
dered poikilitic by inclusions of titanite.

Dynamic metamorphism is exhibited not
only by the parallelism existing between
the individuals of labradorite and horn-
blende, but by the bent condition of the
labradorite.

The acid and basic gneisses, with the
granites and pegmatites which cut them,
have been called Laurentian. In many
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ways they bear a strong lithological re-

semblance to Laurentian gneisses else-

where, but as a rule they are not so

pronouncedly laminated.

At many points throughout the region

the gneisses are impregnated by a newer
granite, often pegmatitic, but sometimes
merely coarse-grained. This granitic

material seems to have resulted from
the refusion or possibly merely re-

crystallization of the gneisses. In places

this more recent rock has entirely re-

placed the gneiss. Again, fragments of

distinctly banded gneiss varying in

width from a few inches to many feet

are included in the irruptive rock. This
impregnation of the gneiss is excellently

shown on the Xettogami river. The
strike of the foliation of the gneisses
varies considerably, but in general it

may be said to be east and west. The
dip both north and south is for the most
part at a higher angle than forty-five
degrees.

Pre-Cambrian Schists

The green schists of the region have
been generally considered younger than
the gneisses, and have been called
Huronian. Many of them, however, are
merely basic phases of the latter. Some
may be younger, and the fact that they
are interstratified with true sediment-
ary quartzites evidently derived from
the erosion of the acid gneisses seems
to point to this conclusion. Much study
will be necessary before the exact re-
lations between the schists and gneisses
can be discovered. Schists occur within
the area which we examined on
the Xettogami, and with quartzites
on the Blue or Xew Post river
and on the Little Abitibi' river. The
schists are as a rule much altered chlo-

ritic rocks consisting chiefly of altered
feldspars and chlorites, but considerable
variation occurs^ and many of them
have been recrystallized with the forma-
tion of many secondary minerals. A
typical green schist is that from the
upper Xettogami (3). which appears un-
der the microscope as a much squeezed
igneous rock.

In the hand specimen it is a fresh and
almost entirely recrystallized highly fo-

liated rock. Beneath the microscope the
following minerals are identifiable :

Green hornblende, biotite. quartz, epi-

dote, zoisitc and magnetite. The fer-

romagnesian minerals are much more
prominent than the quartz, and are ar-

ranged in a sort of rough parallelism

With it. Several rounded areas consist-

ing of miusooviite zoiaite, and apparently
much altered feldspar, seem to be the

('.'.) Specimens from YVastabaakinan.

remnants of large individuals of feld-

spar. It is very probable that these

areas represent original phenocrysts.
The hornblende and biotite both strong-
ly pleochroic, are often intergrown, or
again a plate of biotite passes in longi-

tudinal extension abruptly into one of

hornblende.

The iron-bearing limestones found '»n

the Opazatika river and subsequently
described in greater detail, from their
lithological resemblance to similar rocks
in lake Superior, are tentatively consi-

dered as Huronian, but they may not
be so, and their relations with
the underlying granites and gneisses
seem to oppose this conclusion.
They seem to lie horizontally and
apparently truncate the upturned
gneissic beds. If this attitude is

true bedding and not cleavage, then
these rocks need not be connected in

age with the quartzites and schists

which are always distinctly plicated.

Greenstone Dikes and Bosses

The gneisses, quartzites and schists

are cut by numerous greenstone dikes

and bosses of varying petrographical
composition. The greenstone dikes are

wide and more continuous and prom-
inent in outcrop than any other of the

solid rocks in the region. I shall here
describe several types of these rocks
from thin sections under the microscope.

Of these phases the most important are
the coarse-grained gabbro facies, the dia-

base-dolorite facies, and the diabase-por-

phyrite facies.

The first is perhaps in general the

most common, being often seen in the

larger dikes and in most of the bosses.

There are gradations from a typical

augite gabbro through hypersthene gab-

bro to anorthosite. A splendid example
. of gabbro is the rock forming the wall

of the southern part of the canyon of

the Abitibi, and visible also at the Oil-

iCan fall just above. Macroscopit-ally.

the rock is dark grayish-green in color,

apparently consisting in great part of

feldspar, and distinctly coarse-grained

land granitoid in texture.

Beneath the microscope the rock is

seen to be composed of the original

minerals, plagioclase feldspar, mono-
•clinic pyroxene, biotite and olivine.

iwifch the secondary minerals epi-

dote, museovite. tale, serpentine and
titanite. Plagioclase is by far the most
important mineral. It occurs normally

in broad tabular individuals showing
polysynthetic twinning after the albite

law. The plagioclase is evidently a

labradorite giving maximum extinction

angles in the zone normal to 010 of 34

degrees. The alteration of these basic
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feldspars resulted in the formation of

zoisite, epidote, etc. They sometimes
show wavy extinction, and their peri-

pheries exhibit local granulations with
the production of secondary quartz—
both fruits of dynamic action.

Pyroxene is much less common than
plagioclase, and occurs in large in-

dividuals in between the labradorite.

It is very light dirty gray-green in

color, very faintly pleochroic, and is

probably a diopside or malacolite. It

is often twinned. The mineral shows
sometimes the double prismatic cleav-

age, but exhibits usually only one with
numerous irregular cracks. It is occa-

sionally rendered slightly poikilitic by
Inclusions of small plagioclases, quartz
and magnetite. It is associated with a
dark brown biotite and with titaniferous
magnetite. The former occurs in medi-
um-sized plates which are strongly
pleochroic, and the latter in large ir-

regular grains surrounded by rings of

strongly doubly refracting titanite. The
titaniferous magnetite includes a beau-
tiful bluish-green isotropic mineral,

which is apparently pleonaste. The oli-

vine in frequent irregular grains is par-

tially serpentinized. In general the

rock is beautifully fresh, and has under-

gone a slight amount of strain.

The diabase-dolerite type (4) is also

a commonly occurring rock limited chief-

ly to dikes. It is a medium-grained,
almost black rock weathering
rusty brown. Even in the field it shows
the ophitic structure of diabase. In
the thin section it is a beautifully fresh

rock composed of the following miner-
als: original plagioclase, monoclinic
pyroxene, olivine and magnetite; 'and

secondly, serpentine and hydrous iron

oxide. Plagioclase, pyroxene and oli-

vine are about equally distributed in

the rock. The plagioclase occurs usually
in long laths typical of diabase, and
holds in its interstices the irregular

shaped pyroxene and olivine. A few
however are large, wide and tabular,

with their edges invaded by the ferro-

magnesian minerals. These look like

altered phenocrysts. The plagioclases,

which show occasional zonal structure in

the large individuals, and polysynthetic
twinning in the lath-shaped feldspars,

are apparently labradorite of medium
basicity.

The pyroxene is very light gray-green
in color, shows distinctly the double
cleavage, and is probably diopside.

Both pyroxene and plagioclase are fresh,

but olivine in large grains shows alter-

ation along the cracks to serpentine.

(4) Example described Is from Pischew
rapid. Nettopami river.

This secondary mineral in transmitted
light is usually light-green in color,
but is occasionally stained a bright yel-
low ochre, with formation of iron
oxide. The olivine is also sometimes
similarly colored. Magnetite is abund-
ant in irregular grains, in association
with the pyroxene.

The diabase-porphyiiic type of rock,
(specimen from the foot of Kabaquav-
shewishiwan falls), unlike the last speci-
men described, is considerably decom-
posed. In the field it appears as a some-
what fine-grained rock, containing large
very light-green, or practically^ white
phenocrysts. Beneath the microscope
'the ground-mass is more prominent
'than the phenocrysts, and consists
of an interlocking mat of mono-
clinic pyroxene and plagioclase feld-
spar. The phenocrysts are all of
plagioclase feldspar, which is also
the commonest mineral in the ground-
mass, occurring in long laths and
'interlocking in ophitic structure with
the pyroxene. It is a fairly basic
labradorite, showing a maximum ex-
tinction of at least 31 degrees in the
zone normal to 010.

The pyroxene, which is light gray-
green in color, and is often twinned, 'is

apparently diopside. It is seldom fresh,
and has undergone considerable param-
orphic alteration to uralite. A few sec-
ondary idiomorphic grains of biotite
have also resulted from the decay of
original pyroxene. Magnetite is abund-
antly associated with the ferro-magnesi-
an minerals.

This type differs from the last in
containing a somewhat finer-grained
ground-mass, and in the greater de-
velopment of large phenocrysts which
are merely incipient in the diabase-
dorerite type.

The Palaeozoic Series

Stretching from the Archaean bound-
ary northward underlying the flat coast-
al plan are the Palaeozoic rock- of the
Moose Basin which, with the recent
rocks above them, cover by far the
greatest part of the region under
discussion. The 'series consists of
interstratihed conformable conglomer-
ates, sandstones. shales. limestones
and gypsum beds for the most part
dying almost horizontally, but in

places folded into gentle synclines and
anticlines. The series is unconformable
with the intensely corrugated Pre-Qam-
'brian rocks beneath them, and also with
the glacial material above.
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From fossils collected on the Matta-
gami and Abitibi by Dr. Robert Bell
and others the beds have been classi-

fied as Devonian about the horizon of

the Corniferous (5) ; but perhaps further
study of the Palaeozoic rooks may show
the presence of upper and lower forma-
tions. A collection of fossils was made
this summer by Dr. Parks from the
Hwataboahegan river, Avhere fossilifer-

ous limestones are splendidly exposed
(6), and a few additional fossils were col-

lected by us both on the several rivers
which we ascended; and it is hoped that
these may help to elucidate the age of
the rocks.

On the Kwataboahegan, it has been
said, limestones are well exposed and
form the bed of the river for miles
along its course. On the Moose river
limestone causes the shallow rapids that
so seriously impede navigation in a
dry summer. On the Missanabie I

•know of no outcrops of Palaeozoic rocks,

but the Wabiskagami near the Pre-Cam-
brian boundary shows exposures of rip-

ple-marked sandstones and conglomer-
ates as well as exposures of rusty sand-
stones and limestones. On the lower
Opazatika there are no decisive out-
crops. The Mattagami for miles along
its course shows limestones freely ap-
pearing. On the Abitibi every rock of

the series, with the exception of the
gypsum beds, is seen, and there are
frequent exposures all the way from the
mouth to the Pre-Oambrian boundary
below the Otters portage. On the Little

Abitibi limestones appear frequently,
and the Nettogami and French rivers

are floored with the same rock almost
throughout their entire course on the
coastal plain. Limestone and sandstone
appear on the Kattawagami and on the

Harricanaw. These rocks also outcrop
at Netiticie on the south coast of

James Bay, and I am told on the west
coast of the bay north of Moose Fac-
tory. Also they are apparently the fun-

damental rock beneath the Avestern part
of James Bay itself.

It is not probable that in general the

'Palaeozoic rocks are of great thickness,

•as shown by the several inliers of Pre-

tCambrian rock within their boundaries
hut tlic thickness possibly increases

northward. The greatest known thickness

is that shown in the outcrop just be-

low the Sextant portage, and this ap-

pearance it will be of interest to de-

scribe somewhat in detail. The out-

crop consists of sixty to seventy feet of

(5) See Rep. Can. Geo. Survey, 1877.

page 5 C.

(6) See " Devonian Fauna of Kwata-
boahegan River," by A. VV. Parks, pp.

of this Report.

intercalated blackish, reddish, and
light-gray shales, with thin beds of
dolomitic limestone and thick layers of
coarse grits and sandstones. The low-
est exposures are of slightly consolidat-
ed conglomeratic grits and sandstones,
above which come the interst ratified
shales and thin calcareous layers.

The reddish shales predominate, and
as the beds are mostly loose and poorly
indurated, in weathering they break
down and cover all the underlying rocks
with a thick talus of red clay of a
beautiful hematite red color, which from
a distance with the bright green of the
poplars in the background makes a very
pleasing picture. Several large springs
break through the higher strata at this

point, and have cut deep ravines
through the soft rocks. These gorges
are unobstructed save for the larger

pieces of rock which fill them and are
added to from time to time as the rock
disintegrates. The whole series points

to rapid but intermittent elevation of

the region with a deposition of beds of

varying lithology.

Another interesting outcrop of De-
vonian rocks is that at the contact of

the Devonan with the Pre-Uambrian on
the Wabiskagami river. The outcrop
shows well stratified grits, sandstones and
limestones. The lowest exposures im-
mediately above the plicated gneiss are
coarse grits gradually becoming finer,

and merging into arenaceous limestones
which, with true limestone, form the
main mass below the contact.

On the Nettogami at the mouth of

the Kiashko river and again about one
mile above it are cliffs of a re-cemented
limestone breccia twenty to thirty feet

in height, rising vertically from the
river, or overhanging it, which are prom-
inent features in this region of small
relief. Some of the limestones lower
down the Nettogami, just above the
Laurentian inlier, and others seen on the
Abitibi along the eastern shore at the
Long rapid, consist of a mass of orbi-

cular fragments of limestone, loosely

held together, which with the slightest

blow fall into small separated pebble-

like fragments.

Pleistocene Geology

Overlying the Palaeozoic rocks are

those of the Pleistocene period, which
outcrop far more prominently than any
others in the region and influence pro-
foundly the geology and topography.
The Pleistocene rocks may be sub-divid-

ed into Glacial and Post-Olaeial. be-

tween which there is a slight uncon-
formity.
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Rocks of Glacial Age

Tim Glacial Age consists of at least

two glacial epocus and one interglaeial

periou, and it is very probable that fur-

ther work in the drift will allow still

greater subdivision. Ike rocks of the

•Glacial Age consist of hard clay con-

glomerates, less consolidated boulder
(lay.-, loose sand, blue clays, arenaceous
shales, lignitic clay shales, and lignites

—the last four composing the coal-

bearing measures of the interglaeial

period.

The entire area is more or less cov-

ered by glacial drift, though the strati-

fied interglaeial rocks are not general

in their occurrence, and not only are
they practically limited to the region of

the coastal plain, but they are by no
means equally distributed throughout
that area itself. They are found at in-

tervals all along the Kwataboahegau
river, along the Wabiskagami, from a
short distance beyond the Pre-Cambrian
boundary to its mouth ; on the

Missanabie from the foot of the
Long portage northward; on the Abitibi

below the Abitibi canyon; and on the

Mattagami, Xettogami, and other
streams farther east. As they are of

economic importance owing to the
lignites which they contain, their

somewhat erratic distribution is mark-
ed on an accompanying map.

The greatest thickness observed of the
stratified interglaeial beds was on the
Wabiskagami river, Avhere sixty feet of

lignitic shales were seen along the
stream. This thickness is apparently
local, and as a rule the lignite measures
average only a few feet thick. The sedi-

ments seem to have been deposited in

numerous shallow unconnected fresh-
water basins, as judged by their distri-

bution and lithology. The interglaeial

beds suffered tremendous corrasion
from the ice of the second glacial

epoch, which greatly diminished their

thickness. The total thickness of the
whole drift varies considerably,
though in general it is thickest
towards the south of the area
and decreases gradually towards
the sea; a maximum may be set at
about one hundred and twenty-live feet
towards the Pre-Cambrian boundary.
Fossilized shells were found at one point
on the Kwataboahegan by Dr. Parks in

the interglaeial sediments.

The stratified interglaeial beds do
not always lie horizontally, although

this is their general attitude. On
the \\ abiskagami are wide shallow

synclines and anticlines as well as
more pronounced departures from
horizontality. On the Abitibi at

the Blacksmith rapid and at sev-

eral other points elsewhere, the up-
turned interglaeial beds are truncated
by the deposits of the second glacial

epoch. These irregularities are due io
ice-shoving rather than orogenesis, it

was observed that where there was the
greatest thickness of coal-bearing meas-
ures, there was relatively, strangely
enough, a smaller thickness of lignite.

Post-Glacial Rocks

Following glacial times the sea ad-
vanced once more over the Moose Basin,
and tlie whole region as far south as
the Pre-Cambrian boundary was beneath
water. After marine sedimentation had
continued for a comparatively short
period of time, the sea departed north-
ward—a regression which is still con-
tinuing. The shells contained within
these clay marls and sand, which com-
pose the Post-Glacial formation, are
those of species still living in the shal-
low waters of James Bay, and of these
may be mentioned Saxicava rugosa, Ma-
coma calcarea (Tellina proxima), Tellina
groenlandica, Mya truncata, Mya are-
naria, Cardium islandicum, Pecten
islandicum, Maconea fragilis, Fusus tox-
natus, Natica clausa, and Rhynchonella
psittacea.

The Post Glacial sediments are the
modi consolidated of the Pleistocene
rocks. They often form steep wall-like

oappings to the glacial drift,

and do not disintegrate in the hand.
Their greater induration is due to the
cementing of the sand and silts by
calcium carbonate derived from the dis-

solution of the numerous contain.' i

shells. Their distribution is practically
that of the stratified drift, though the
outcrops are much more general, the
formation wedging out towards the
Pre-Cambrian boundary and increasing
in thickness northward. They are ex-
posed everywhere within this area
where erosion since their uplift has not
removed them. Their maximum thick-

ness is eleven feet on the Soweska, and
possibly twelve or fifteen feet near
Moose Factor}-, where only the upper
pari of the glacial drift appears. When
first seen in descending the Missanabie
river at Pull Bay the Post-Glacial rocks
have an elevation of about three hund-
red feet above Hudson Bay.
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Physiography

The main physiographic features of

northern Ontario are the broad upland
plain or plateau and the wide coastal

plain, separated from each other by a

fall line which traverses the numerous
rivers. The broad upland plain or

plateau is the drift-covered northern

extension of the rocky Laurentian high-

land lying north of lake Superior, while

the coastal plain is the landward con-

tinuation of the low shelving shores of

the southern part of James Bay. The
fall line is the line which joins the

points at which the various rivers

that drain the upland descend on to

the coastal plain.

The Height of Land Plateau

A traveller across Canada by the

Canadian Pacific railway will remember
the indescribable dreariness, the appar-

ently endless rocky hills and barren

sand plains, denuded of timber by forest

lires, which stretch away in either direc-

tion from the railway line as it passes

north of Lake Superior. Naturally he

will imagine that the country increases,

or at any rate continues, in dreariness

and desolation northward, but instead

at less than fifty miles north of the

railway the windswept hills disappear,

and away from the numerous rivers

stretches a vast north-sloping level

plain covered with a luxuriant vegeta-

tion.

The interior is everywhere singularly

level, so much so in fact that drainage

is often poor and numerous swamps and
muskegs result, especially in the north-

ern portion. Almost no hills occur, and
the few elevations which have been able

to resist the long continued subaerial

denudation are so exceptional as to

be worthy of mention. Near the shores

of Kapuskasing lake, Mount Horden
rises to a height of two hundred feet

above the lake, and faintly relieves the

monotony of the landscape, but the

slope to its summit is so gradual and
the whole so drift-covered that I was
unable to tell when I reached that

point. The low hills around lake Opaz-

atika have perhaps a relief of a hund-
red feet above the lake, and along the

Abitibi river near "New Post elevations

rise somewhat more above the level of

the nearest water. Solid rock hills ap-

pearing above the drift are almost never

seen away from the lake and the river

shores, but I am told by the Indians

that a relatively high range of hills of

this sort in crossed in travelling in
winter from Moose Factory to lake
lvesagami. Some years ago 1 crossed
several low hills near the Palaeozoic
boundary between the Opazatika and
Mattagami rivers. It has been mention-
ed that these residuals of erosion, known
as monadnocks, become more numerous
southward, and the country on the
lake Superior shore and for thirty miles
north of it is high, rough and rocky.
The same thing applies to a less ex-

tent to the eastern part of the province
of Ontario, and the region just north
of lake Abitibi is one of fairly uneven
relief, while that south of it shows
many monadnocks of considerable alti-

tude.

This upland plateau, with its singu-

lar evenness of surface, intensified since

glacial times by its regular mantle of

drift, is a remarkable example of an
elevated plain of erosion or peneplain.

More advanced peneplaination on the
one hand, and greater deposition of drift

on the other, with possibly a slight dif-

ferential uplift, have combined to make
the smoothness of the surface greater
towards its centre than at the peri-

phery.

Lakes of Moose Basin

.Lakes are common physical features
in the rocky country to the south and
east of the plateau, but in the flat

country northward the few which exist

are mere ponds of insignificant size.

The largest lakes are marine-dammed
basins which occur as expansions on the
larger rivers and their main tributaries,

while the smaller lakes in the interior

away from the main channels of drain-

age are shallow, ice block holes which
break the monotonous green of the
forest. As typical examples of the for-

mer may be mentioned Opazatika lake

and the various . expansions of the
Opazatika river lower down its course,

while lake Mokaki, between the Opa-
zatika and Kapuskasing, is one of the

numerous ponds which dot the southern
and middle interior of the upland.

Kesagami lake is one of the large

lakes of Ontario. Its situation is near
the edge of the northeastern extension
of the coastal plain. It, with the num-
erous ponds which surround it, repre-

sents a specialized feature which departs
somewhat from the regular rule of lake
distribution, and will be discussed later

in detail. All the lakes of the region are
shallow and increase in shallowness
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northward. Neshin lake and Zadi lake,

of the Opazatika river, are with Wan-
zatika lake, the remnants of a much
larger physical feature.

The River Systems

The Moose River Basin, of decidedly

large extent, is one of the moat prom-
inent drainage areas of central Canada.
.Most of its various tributaries run in-

dependently and cross the fall line

separately to unite on the plain be-

low. The Moose has four main branches
—the Missanabie, with its principal trib-

utaries, the Paskoskoota, the (Jongking,

the Albany branch, the Mattawishquaia,
the Opazatika, and the Wabiskagami,
the Mattagami with tributaries, the

Foplar Rapids, the Ground Hog and
Jxapuskasing, the Abitibi, with its af-

lluents, the Frederick House and the

Little Abitibi, and lastly the French,
with several joining streams of small

importance.

On the plateau,the main streams tra-

verse the country from south to north

in roughly parallel lines, and flow now
broken by rapids miles in length, again

by short wild chutes and falls, or else

steer their course placidly with slack

water for many miles. This portion of

all the rivers abounds in splendid sites

for water power. On the .Missanabie

may be mentioned the falls of St. Peter,

a chute of twenty feet, Thundering
Water falls (drop 24 feet), Riverside

Fortage falls (drop 25 feet), Long port-

age falls (drop 140 feet), and many
others. On the Opazatika I have al-

ready mentioned the splendid capacities

of the Breakneck falls, and there are
many others on this stream which are

worthy of description. On the Matta-
gami, the Smoking Falls, with its al-

most straight drop of ninety feet and its

deep canyon below, through which surges

the great river, is but one of the many
sites of hydraulic power on that river.

On the Abitibi there is a splendid series

of falls, chutes, and cascades, termin-

ated by the Abitibi canyon.

In the upper part of the plateau the

rivers flow slackly, with an occasional

rapid or fall, but for the most part

witli no great continuous current, while

in the lower part they dash with tre-

mendous velocity and enter the coastal

plain as roaring cascades. The middle

stretches are a combination of the two
phases. In the upper reaches of the

river, as a rule no true shores exist,

willows and alders growing right from

the water's edge, with the land sloping

gently away from it to the level of

the plateau. Often, however, the rise

10 M

takes place abruptly from the river or

a very short distance back from it.

Lower down the river the rise from
the water's edge is as a rule more
abrupt and decided.

The level of the plateau gradually

slopes north, but with much more uni-

form descent than that of the rivers,

BO that often above a fall or rapid after

a long stretch of calm water even the

main river Hows almost on the level

of the plateau. Just belcw the higher
falls the banks can be seen to rise

steeply up the plateau on either side.

Where the rock ridge which causes the
fall, beneath the drift is wide, as

in the case of the northern boun-
dary of the plateau, and where the
rivers have been able to wear back their
channels for some distance, canyons
have formed through which the waters
dash and surge with great force. Long
canyons are common in the lower parts
of the river, while boulder rapids, or
sharp chutes, or falls, prevail in the
upper stretches. The best example of a
canyon is that of the Abitibi.

Here the stream having dashed for

some four miles over a series of falls and
chutes, debouches by a narrow entrance
into a wide, deep basin, only to plunge
at the opposite side in a cas-

cade and run for two miles through
the canyon. The height of the
steep walls of the canyon is quite
two hundred feet, and the bank rises

away from the edge for fully a hundred
feet more. An interesting fall is that

on the Blue Water river or New Post
brook just behind New Post. At this

point the small stream enters the

Abitibi with an almost vertical fall of

ninety feet, flowing directly over the

edge of the plateau in a veritable hang-
ing valley.

It has been mentioned that the line

which joins the points where the rivers

descend from the plateau on to the

coastal plain, is marked on each river

by an abrupt descent. This demarca-
tion is the fall line, where occurs as a

rule the last decided drop between that

place and the sea. On the rivers flow-

ing directly north, across the edge of

the plateau, the drop is great and sud-

den, as seen on the Missanabie, Abitibi,

Opazatika and Mattagami, but east and
west flowing rivers, running diagonally

across the contact, have a more gradual

but nevertheless decided descent. None
of the numerous falls on the various

rivers which mark the termination of

the plateau, are directly at the junction

of the Pre-Cambrian and Palaeozoic,

but the rivers have cut back their val-

leys, and the falls are now some dis-

tance from the contact within the old

land of the plateau.
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The Coastal Plain

It is evident from the geology of the

Moose Basin that the region north of

the. Pre-Cambrian area has undergone
several oscillations in level, and that the

present modern coastal plain is super-

imposed on the ancient coastal plain of

Palaeozoic rocks, which must certainly

have stood above sea level during the

deposition of the glacial drift. The
boundaries of this modern plain are

somewhat uncertain, but coincide with
that of the Post-Glacial sediments which
represent it geologically, and in general

with the southern boundary of the

Palaeozoic already delineated.

The coastal plain of the Moose Basin
is almost absolutely flat, but it has a
gradual quaquaversal slope from the

each-cling Pre-Cambrian border to . the

centre on James bay. Down the slope

of this coastal plain the various rivers

flow with swift though even current,

joining like the ribs of a fan near the

mouth of the Moose river.

The plain has a height above the sea

of perhaps three hundred feet at

the edge of the old land, from which it

gradually slopes to sea level.

The interior of the country towards
the north near the sea is a vast mus-
keg covered with sphagnum, and broken
occasionally by large lake-like swamps,
and at wide intervals Ly a sand or

gravel ridge rising a few feet above the
general level and supporting a healthy
growth of spruce and poplar in delight-

ful contrast to the monotonous muskeg
wooded with scrub spruce and tain-

arac.

The numerous shallow streams which
thread their way across the top of the

plain have narrow strips of dry land
along their edges, proportionate to their

size and the amount of drainage effect

which they exert. The main streams,

the Moose and the Abitibi, and to a less

extent the others, are bordered by strips

of heavily timbered land varying from
several hundred yards to half a mile;

while in the case of a stream the size

of the Soweska (fifty yards wide), the

strip is only one hundred and fifty

yards wide, though much greater on the

alluvial flats. The large swamps and
occasional shallow lakes which exist

particularly toward the north of the

coastal plain, are water-filled depres-

sions left by the retreating sea, with
areas being rapidly invaded by the all

powerful muskegs. Of such nature is

the huge swamp in which the Soweska
river and Little Kwataboahegan rise,

and Moosonee lake is probably a less

advanced stage of the same thing.

The interior of the southern part of

the coastal plain is more inviting to

the eye and drier than the northern
part. In fact, ridges supporting a
healthy timber growth are not uncom-
mon. These occasional ridges elevated
a few feet above the muskegs run ap-

proximately north and south, and often
are brokenly continuous for miles,

wedging in to the wider areas of dry
land on the old land to the south. The
most conspicuous and quite the highest

of these ridges is the so-called Gypsum
mountain, which crosses the Algoma-
Nipissing boundary at Mile Post 2<6.

The name is, at this point, not a good
one, as the greatest elevation is scarce-

ly twenty feet above the muskeg, and it

is more correctly a low rise which runs
for miles and supports a luxuriant,

growth of banksian pine. From a high
tree in this locality I was able to see

a considerable hill for this flat country
off to the southeast, which seemed to
be a continuation of the gypsum ridge.

The altitude of the distant hill does
not probably exceed two hundred feet,

but in the monotonous level country
which stretched to the horizon in ail

directions around me it stood out in

relatively mountainous relief.

River Habits and Effects

In general the coastal plain is too
recent a physical feature to be maturely
dissected by its drainage channels. In
fact, in this particular it is decidedly
new. The principal rivers, the Mis-
sanabie, Mattagami, Abitibi, and French,
which flow down the coastal plain, have
remarkably straight courses for miles,

being held in wide shallow valleys. At
the southern limit of the plain the
height of the valley wall is probably one
hundred feet, and this gradually lowers
in the direction of the sea. As a rule,

both sides of the main river valleys
rise directly or almost so from "the

level of the river, but in much of the

upper part of the main streams the riv-

ers swinging from side to side of the

valley have produced on one side pre-

cipitous banks rising from the river

level, and on the other alluvial flats-

—

the beginning of a flood plain.

The smaller rivers, which traverse

the slope of the coastal plain, show
exceedingly crooked river channels

which swing from side to side across

the valley; narrow flood plains alter-

nating with scarped banks on both sides

of the stream. All the larger rivers
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have already cut their way through the

post-glacial and glacial material, and
are now running on or near the Palaeo-

zoic strata, which in many places they
have also deeply cut. The smaller
streams, on the other hand, are cutting

their channels through the glacial

drift.

Beautiful examples of alternating

spur and valley are seen all along these

northern rivers where the numerous
small streamlets descend from the level

of the coastal plain to the river,

making deep gorge-like valleys in

the clay marls and boulder clays,

separated by broad spurs from
each other. The Missanabie, Abitibi

and Mattagami, show in many places

terraced valley sides along their courses.

The numerous springs which enter the

rivers flow from beneath the clay

stratum, and do not increase the dis-

section of the plain. On the Wabiska-
ganii river the narrow flood plain is sur-

mounted by residuals of erosion of the'

coastal plain, thus showing the presence

of two cycles of erosion, the last one
being but a short time started. One of

the most remarkable of these remnants
occurs just below the edge of the old

land. A hill of limestone overlaid by
boulder clay one hundred feet high

rises above the surrounding low lime-

stone flat, and is separated from the

main part of the plain by a narrow
shallow pond or loop lake—the original

course of the river.

Land slips are common all along the

large rivers of the coastal plain, par-

ticularly on the French, and strips of

the bank covered with trees a hundred
yards or more in length and half as

broad frequently give way and slide

into the streams. These slides occur

chiefly in the spring, and are probably

caused by the unequal thawing of the

slippery clays. During the months of

June and July, also, it is a common
sight to see streams of mud flowing

down the banks into the river.

The rivers of the coastal plain flow

with a swift but as a rule even cur-

rent. In other words, they flow at

grade save at the few points where the

rivers have worn their channels through

the recent strata and have exposed in-

equalities in the Palaeozoic rocks be-

neath, where the current is sufficiently

accelerated to be termed rapid; or where

river erosion has laid bare a portion

of the underlying Pre-Cambrian, and a

decided chute' results. On the smaller

streams the numerous boulder rapids

are unimportant, and were 'the rivers

not so shallow, would not be serious

obstacles to navigation.

The Moose in midsummer often con-

tains so little water that it is practical-

ly impassable for miles even with light

canoes. In the summer of 1901 the

lower Moose in the limestone shallows

and rapids below the gypsum beds
showed only small streamlets of water
trickling here and there between the
limestone shingle in a valley channel
quite a mile in width. Of course, that
was an exceptional season.

The rapid which occurs at the mouth
of the Abitibi is due to the fact tnat
that river, not nearly as powerful as

the Moose, has been unable to cut down
its channel as quickly as the latter, and
in consequence a serious rapid occurs

at the junction. Another rapid on the

coastal plain is at the point where the
Xettogami crosses the Laurentian inlier

on that river, and a s'imilar feature is

the rapid at Sextant portage on the

Abitibi.

In the high water of early spring,

when the rivers often rise fifteen and
twenty feet, all rapids are obliterated,

the water covers the flood plains ana in-

vades the lower part of the coastal plain

itself. The effect of this phenomenal
rise of water with the immense amount
of thick ice which it carries in its train,

is to build up along the edge of the

plain a steep ridge composed of clay

and boulders, to grind to matchwood
any trees along the bank which may
come in its way, and to pack as hard

as a pavement the gently sloping bould-

er-strewn banks of the river.

The shores of all the larger rivers on

the coastal plain are bordered in low
water by wide stretches of sand and
silt (bank rims) covered with erratics

of every size and description, but chiefly

consisting of flat limestone shingle and
rolled Pre-Cambrian cobbles and boulders.

These bank rims are the shoreward
equivalents of the bars which occur so

frequently in mid-stream. Both bars
and bank rims are in spring covered
with water, but in late summer are
often many feet above it, and are bright
with a luxuriant growth of wild flowers

and grasses. Near the confluence of

the Kwataboahegan with the Moose, the
bank rims extend out for three hundred
yards at least from the true bank, and
the bars of the lower Moose often show
a surface a quarter of a mile wide above
water in summer. By addition of allu-

vial material, and that brought by shore
ice in spring, the bars grow into islands,

and the outward edge of the bank rinia

into new banks, supporting a large

growth of timber, and running parallel

with the old and true bank from which
it is separated by a shallow depression.
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La ke Kesagami

Kesagami lake, quite the largest sheet
of water in northern Ontario north of

Lake Abitibi, is a most interesting phy-
sical feature. It is a shallow expanse
of water in the heart of the muskeg
country, with shores unprotected either

by large forests or hills of magnitude,
and exposed to the continual sweep of

the storms from Hudson's Bay. It is

of exceedingly irregular outline, but its

main axis lies north and south. From its

wide open northern portion three large

deep Days—Opimicon, Muchimanitou-
nuck, and Newnham bay, stretch off to
the south, and three short bays off to
the north. Kesagami river enters the
most eastern of the large southern bays
—Xewnham bay—and flows out by the
most eastern of the small northern
bays.

The greatest length of the lake from
embouchure to debouchere is twenty-
four miles and a half, and its maximum
width through the northern end of Big
island is some nine miles. The lake is

not deep at any point. In the bay west
of the outlet, the greatest depth is ap-
parently nine feet five inches—six feet
being the average. Between Peat
island and the western mainland the
greatest depth obtained was eight feet,
and six feet was more common. Newn-
ham bay is very shallow. Its average
depth is not more than four feet, while
in Muchimanitounuck one sounding
showed nine feet three inches.

Cliffs of Peat

The most extraordinary feature about
the lake is the fact that its
shores are almost entirely surround-
ed by cliffs of peat which rise above the
water sometimes only a few feet, but
often twelve or fourteen feet in height.
Xot only are the shores of the mainland
of this material, but those of tlie main
islands are so as well. The dash of the,
waves on the soft, spongy material have :

worn away the banks to a marked de-
gree, and they now present to the water
front the most bizarre forms of over-
hanging cliffs, deep caves, caverns, thick
columns, and pillars. From time to time
huge sections of these cliffs fall off, and
are soon worn to a black powder, which
is kept washing up and down by the
surf all along the shore. In some places
the slightly carbonized tree trunks de-
rived from the peat beds thickly cover
the lake bottom near tne shore.

The exposed points, such as that be-
tween Opimicon and Muchimanitounuck
bays are long, narrow gravel spits

from which all the peat has been

removed, and many of the smal-
ler points as well as a portion
of the eastern coast south of the
outlet of the river is heaped with large
rolled galet. It was observed tnat there
is a tendency for these narrow boulder
and gravel points to be drawn out in
fish-hook shape southward. The bays
often show narrow sand beaches border-

ing the shore, but this seems as a rule

to be material washed from the bottom
of the lake and covering the base of the

peat cliffs. At a few po'ints the stratum
beneath the peat is exposed, and in

every instance, where seen, it was no-

ticed to be composed of a hard; dense,

almost boulderless bluish clay, evidently

glacial. At a point on the western
shore some six miles southwest of the
outlet a bank of unassorted silt-like, peb-
bly clay outcrops. This bank is of

small lateral extent, but is interesting

as the only place on the eastern shore
where anything other than peat or mus-
keg appears away from the immediate
shore line. On the opposite side just
north of the entrance to Xewnham bay
occur banks 25 to 30 feet high of tine-

grained light-yellowish sand, with len-

soid layers of fine gravels interstratified.

The outcrop shows false and irregular

horizontal bedding. The bank exposes
an open cliff face to the lake front,

which is being rapidly removed by the
continual action of the water, and the
sand falling down has given a wide
beach ten to fifteen feet in 'width. Sev-

eral sand cliffs of similar nature to the

one just described occur along the shore
of Newnham bay. The banks gradually

decrease in thickness along the beach to

the west and north, disappearing be-

neath the peat beds. They appear to

be the remnants of glacial or post gla-

cial beds which were afterwards raised
and exposed to the action of the waves
in a wide open body of water previous
to the deposition of the peat.

At many localities along the shore of

Kesagami lake the peat beds do not
appear, but only the growing sphagnum,
and at these places open muskegs
stretch away to the horizon. I am told,

however, that none of the country
around Kesagami lake is ever flooded
even in spring. Agaskagou lake, an ex-
pansion of the Nettogami, which lies,

just to the northwest of Kesagami, is

an exceedingly shallow pond two miles
wide by the same in length. It is in
many ways similar in character to the
larger lake, but in no part do peat
cliffs appear around its shores. The
wide hillock which is crossed by the por-
tage trail from Agaskagou lake to Kesa-
gami is similar in character to the
sand banks of Kesagami lake it-
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self. The extensive muskeg coun-

try all around Kesagami contains

many small lakes and ponds with-

in its borders. My Indian guide

told me that rocky hills occur one day's

travel (say thirty miles) south of Ke-

sagami lake, and just to the south of

Muchimanitounuck are low hillocks of

sand, gravel, and perhaps solid granitic

rock.

Kesagami lake and the numerous

ponds which surround it seem to be the

remnants of what was once a much
larger body of water. For some time

this body of water must have stood at

a comparatively uniform level, allowing

of the growth of sphagnum swamps all

around its borders, and along the nu-

merous shoals and islands. Then when
the uplift of the region followed, the

growth of sphagnum on the more

open part of the lake exposed to

the waves ceased, but continued

in the smaller ponds and in the

more protected parts. The dashing

waves were able to wear away much of,

the thin beds of peat along the shore

and cut back the beds as cliffs. Hence

has resulted the present form of Ke-

sagami.

Economic Geology

' It has been already mentioned in the

beginning of the report that the main
object of our summer's trip was the

study of the economic mineral resources

of the Moose basin. While it has been
found that the region is entirely lack-

ing in vein deposits of metallic minerals*

as it is natural to expect, especially in

an undisturbed region like the coastal

plain, yet the bedded deposits of limon-

ite, lignite, gypsum, and kaolin have*

I think, proved to be of greater extent

and value than at first anticipated.

Iron Carbonates

The Opazatika iron-bearing limestones

cross that river about 25 miles above its

mouth, and form a deposit of scientfiic

interest, and of possibly economic value.

The exact nature of the body is difficult

to understand, owing to the broken and'

generally unsatisfactory condition of the

rocks and of their small visible lateral

extent, but apparently it is a bed of

more or less ferruginous, magnesian
limestone, appearing on both sides of

the river at and just below the crest

of the second rapid above the Break-

neck falls.

The iron-bearing rocks are exposed
for some 225 yards continuously on the

east bank of the stream, and appear as

several isolated outcrops on the oppo-

site side for a somewhat shorter dis-

tance. Besides the main exposure on
the eastern bank there occurs a regular

heap of large pieces of carbonate, which
are apparently in place at a point some
250 yards south of the prominent out-

crop, but the high state of the water,

covering much of the carbonate beneath
water, made it impossible to make sure

of this point. Back from the bank
of the river no outcrops of solid rock
appear, but I think it lies at no great

distance beneath the glacial drift. The
inconspicuous exposures on the western

bank and the upper, doubtful outcrop

on the opposite side, are almost hidden
by the large number of loose boulders,

which have been washed from the over-

lying beds of boulder clay and hard pan.

The main outcrop of carbonate on the
eastern shore rises above the water as

a low cliff seven to eleven feet in height

depending on the level of the river. The
carbonates are here overlain by a rusty
layer of the products of their own dis-

integration.

Liithologically these iron-bearing rocks
of the Opazatika iron range consist

ot poorly ferruginous magnesian
limestone, of richly ferruginous lime-

stone, and of silicious limonite or

Gothite. The fresher specimens of

limestone are light yellowish pink

in colorj but most of the outcrop

by the oxidization of the iron carbonate

always contained with the other carbo-

nates, is colored a deep ochre or dark

red. In texture the rock is, as a rule,

soft, dense and fine-grained, containing

numerous geodes of quartz crystal and
veinlets of specular hematite. It is

sometimes botryoidal and even stalag-

mitic.

Under the microscope a fairly fresh

specimen of ferruginous limestone is

seen to consist of a mosaic of grains of

carbonate more or less oxidized with the

formation of hydrous iron oxides, and
containing a few areas of chalcedonic
silica. The amount of iron carbonate
contained in the limestone is vari-

able from place to place, but it some-
times contains so much of this material

that it might almost be spoken of as a
somewhat oxidized siderite. Again, in

places the rock has been greatly silici-

fied, by the dissolution of the calcium,

and magnesium carbonate, by the action
of waters containing carbon dioxide, and
with the deposition of silica in their

place. Its iron carbonate has been en-

tirely oxidized to hydrous iron oxide,

and has been added to by the infiltration

of further iron oxide formed by the oxi-

dation of superior iron carbonate in fer-

ruginous limestone, now entirely re-
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moved by the glacial erosion and by
other means. These enriched masses oc-

cur at intervals throughout the beds,
but apparently are more frequent to-

wards the centre of the deposit and at
lower horizons. It was observed
that the carbonates immediately over-
lying the inferior gneiss were
richly ferruginous. At the outcrop
the iron-bearing rocks are never suffi-

ciently rich to be termed iron ore, but
workable bodies of this valuable ma-
terial may exist at short distances in
the interior or beneath the surface
along the river. The following an-
alyses represent chemically the char-
acter of the Opazatika iron-bearing
rocks.

tainly not less than that of the
stream at the point (about 75

yards), and that a minimum thickness
may be set at fifteen feet ana is pos-

sibly greater, it will appear to be a
fair-sized bed and one in which work-
able bodies of iron ore may possibly be
found. As the carbonate contained no
magnetite, we could not trace its con-

tinuation towards the interior of the
country by the usual methods of mag-
netic surveying.

L monite on Mattagami

On the Mattaganii River, about 25
miles above its junction with the Mis-
sanabie, and some 16 or 18 miles below

.Loss. i»„

Silicious hydrous hematite 6.40
Purely ferruginous limestone . . 44.40
Pure siderite 37.9

SiQ
2

Al9 3
Fe., O

g
CaO MgO S P MiiO., H., O S0

3

53.14 1.10 34.84 1.95 1.14 .15 .028

1.00 .56 4.42

62.1

29.36 19.56
.66

The carbonates apparently lie in hori-
zontal attitude, though as no decided
bedding planes were observed, this sep-
aration of the rock may be cleavage.
The rock is so much shattered that a
slight blow of the hammer causes a
large piece to break into small angular
bits, and at points along the bank these
fragments are simply held in place by
a thick paste of red hydrous iron
oxide. As the bottom of the carbonate
beds is not exposed, it is impossible to
estimate the thickness, but this would
not seem to be considerable because at
several points small fragments of a
coarse pegmatite were found enclosed
in the ferruginous material.

Apparently the carbonates have re-

sulted from the direct precipitation
from a sea water rich in iron magnesia
and lime on the surface of the up-
turned gneissic beds cut by dikes of
pegmatite. The feldspars

*
of these

underlying crystallines have been in

part replaced metasomatically, leaving
remnants unattacked towards the bot-
tom of the deposit.

No fossils are found within the beds,
and their age is in consequence a mat-
ter of conjecture, but from their litho-

logical resemblance to the iron-bearing
calcareous, magnesian rocks of the
Mesabi range on lake 8uperior they
have tentatively been classed as llur-
onian, though as a matter of fact they
may be more correctly correlated with
the ferruginous carbonates of the De-
vonian of the coastal plain.

It is rather difficult to estimate the
extent of the iron-bearing rocks, but if

we realize that it is at least 250
yards long and probably 500 along
the river, that its width is cer-

the foot of the Long portage and just

north of the Grand rapid, there occurs

a large deposit of limonite. The mass
of ore appears on both sides of the
river, which has here a width of about
400 yards, and in low water it can bo
seen in the bed of the stream. Ine de-

posit was discovered by Dr. Robert
Bell, and described briefly by him in

the reports of the Canadian Geological

Survey (6).

The largest exposure of ore is on the

northern side of the river, where it ap-

pears at frequent intervals along

the bank for 1,166 feet,

while on the opposite bank
it outcrops almost continuously for 327

feet. The greatest observed thickness

is shown on the southern bank, where
it ascends at least 15 feet and perhaps

19 feet above the level of the river, de-

pending on whether the overlying four

feet of loose limonite is or is not in

place. The greatest width of any single

outcrop is seen on the northern bank,
where a 45-foot surface of ore is ex-

posed. The limonite occurs at the base

of cliffs of limestone lying almost
horizontally 30 to 40 feet high

overlain by fine-grained boulder clays

and silt. Its continuation toward
the interior is hidden by these

overlying rocks, and its appearance at

the foot of the cliffs often obscured by
the talus resulting therefrom.

All the limestone overlying the ore

contains iron carbonate; the lower part,

or that in close proximity to the ore,

being often decidedly ferruginous. The
mass of the ore has resulted in part

'6) Rep. Can. Geo. Survey, 1875, page
321.
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from the direct oxidation of the siderite
in this iron-bearing limestone and in
part by the replacement of calcareous
and other impurities contained within
the iron carbonate of the limestone by
hydrous iron oxide, deposited either as
siderite and subsequently oxidized, or
directly as hydrous iron oxide in cavities.
This ferruginous material is brought in
solution as carbonate by waters contain-
ing carbon dioxide, and is doubtless
leached from the wide area of siderite-
bearing limestone above the ore stra-
tum.

The other smaller part of the
deposit has been formed in a slight-
ly different way—namely, by the
direct deposition of hydrous iron
oxide in the cavities in the loose
talus of limestone and boulder clay
at the foot of the "cliff. Doubtless this
has also been in part a process of re-

placement of the iron-bearing lime-
stones and other soluble rocks contained
in the debris by hydrous iron oxide. This
enrichment is still proceeding by the ox-
idization at the surface of the waters of

iron-bearing limestone is approximately
Oorniferous (Devonian), and the ore is

hence of later date than that epoch.
(Some of it is undoubtedly post-glacial,
as seen by the glacial material which it

contains, and a small portion is certain-
ly modern.

In texture the ore is sometimes soft
and spongy, often botryoidal and reni-

form, again dense, hard, and resembling
hematite. In color it is rusty yellow,
brownish, purplish, or even bluish-black.
Lithologically, for the most part, the
ore is an exceedingly pure and high-
grade limonite or brown hematite, ex-
cellently suited for the manufacture of

steel and commercially fit for any use
to which the best of iron ores are adapt-
ed. The following are the results of the
analyses of several specimens and en-

closing rock :
—

(1) Of the limestones containing very
little iron.

(2) Of the more richly ferruginous
limestone.

(3) Of the breccia ore.

(4) Of the pure ore.

Si02 A1 2 3 Fe2 3 CaO. MgO. C02

J .56

\ .38
.20 1.03 48.43 5.32 43.93
.26 1.76 53.80 .82 43.00

3.42 1.38 2.48 32.32 16.18 43.03
f 9.44

t 21.56
.70 68.95 .76 .27 13.93

2.52 48.97 3.32 1.39 15.73
2.90 .40 81.82 .75 12.88

HaO. S03 Organic

.39

Mn0o

.22

.11

5.44
5.66
1.58

the numerous chalybeate springs which
flow from beneath the limestone and en-
ter the river at this point. Much of the
ore along the river bank on both sides is

not a solid limonite, but is more cor-
rectly a very rich limonite breccia or
conglomerate containing unreplaced bits
of limestone and pebbles of quartz and
other rocks as well as small masses of
clay. The upward limit of the ore is ex-
ceedingly irregular; sometimes rich limo-
nite is seen standing in vertical contact
with limestone which contains little or
no iron carbonate, or again there is a
more gradual transition from limonite
through partly oxidized' carbonates, to
limestone quite unchanged. In general
there is a tendency towards greater en-
richment along the jointing planes.

The Mattagami river at the point
where the ore body appears runs appar-
ently in a very shallow syncline towards
the centre of which the beds have a
slight dip from either side. The middle
of the trough was doubtless a locus of

extensive deposition of ore previous to
its being the bed of the river. The age
of the ore is somewhat uncertain. The

In the mass of the ore there is a con-
siderable amount of unoxidized carbon-
ate, as well as other impurities in the
breccia ore. At a favorable point on
the south shore a shot was fired in the
limonite, and a fragment over three feet
deep blown away. Little or no deter-
ioration in its quality could be observed
at this depth. On the north side the
ore, covered by a talus of limestone
fragments and boulder clay, is at the
surface cut off to the west by a high
cliff of limestone and to the east it dis-

appears beneath the debris. On the
south side the ore is lost both to the
east and west beneath the loose talus
material. The remarkably abrupt con-

tact of the ore body with the sideritic

limestone to the west on the north side,

has led me to the conclusion that by
far the greatest part of the ore has been
brought by circulating waters, and is

not so much due to the direct oxida-
tion of the carbonate in situ.

When it is remembered that most of
the ore is of high grade, that the
area exposed is large, that the ac-

tual ore body may prove to be much
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larger when the overlying mantle of

drift has been removed, and that finally,

it exists in an easily workable positiou,

the value of the deposit will be readily

appreciated.

Mr. Borron mentions (7) a deposit of

limonite similar to that of the Grand
rapid as appearing on the Oba river,

and is of the opinion that there are

many similar ore bodies within the

Moose Basin. The limestones outcrop-

ping on the Wabiskagami river just be-

low the Pre-Cambrian boundary, were in

places observed by the writer to be so

ferruginous as almost to deserve the

name of impure iron ore. Chalybeate

springs are frequently seen throughout

the entire coastal plain along the var-

ious rivers from the Albany to the Har-

ricanaw, and may show the wide ex-

tension of this iron-bearing horizon of

limestone.

Gypsum on the Moose

On the Moose river, starting about

twelve miles below the mouth of the

Mattagami river, are the gypsum beds

known" to the natives of the country as

the ''white rocks." These were briefly

described by Dr. Bell in the publications

of the Canadian Geological Survey (8),

and were afterwards mentioned by Mr.

Borron (9).

The beds are found on both sides of

the river, although they are not seen on

the numerous large islands of mid-

stream. There are two separate groups

of gypsum beds. The upper extends

along the northwest side of the river for

two "miles and a half, and along the op-

posite side for about two miles and

three-quarters, while the lower is as far

as known, limited to the southeast side

where it starts some three or four miles

below the foot of the upper bed and

continues for about one mile.

The gypsum beds of the Moose are an

important part of the topography of

the Moose Basin, and appear as a series

of low cliffs facing the river front. The

thickest and purest beds are shown by

the upper exposures on the northwest

side. The beds are overlain by lime-

stone bearing crinoidal fossils, although

it only apears at the end of the beds

and in the shallow synclines shown on

the cliff face. The truncated anticlinal

folds of gypsum, with the limestone in

the flat-lying synclinals, are overlaid by

a varying thickness of a breccia of gyp-

sum, limestone and clay. Above this

beds of boulder clay and clay marl,

(7) Report on the Basin of the Moose
River, p. 72.

(8) Rep. Geo. Sur. Can., 1875, page 321.

(9) Report on Basin of Moose River, p.

Gl.

which are sometimes gypsiferous, fill up
the inequalities and produce a bank of
even crest line. The breccia overlying the
gypsum and limestone varies consider-
ably in character. Above the gypsum it

is practically all a gypsum breccia, while
above the limestone it is wanting, or is

mixed with limestone and decidedly
thinner

j its place being taken by glacial
or more recent material.

Approaching the gypsum bed from ino
southwest along the river, limestone is

exposed about one-quarter of a mile
above the gypsunr for 150 yards, and it

is evident from the disturbed and de-
formed character of the outcrop that the
gypsum, which is the cause of tne local
warping) underlies it at no great dis-

tance. A talus of shattered limestone
continues from the limestone in situ to
the first apearance of the gypsum. This
limestone is a dense, fine-grained, light-
grayish rock, evidently containing con-
siderable iron carbonate, which oxidizing
in places gives the limestone locally the
rusty appearance of an iron ore. En-
crustations of iron pyrites and geocles
with scalenohedrons of calcite also oc-
cur. Springs of clear water and others
with ferrous carbonate, which oxidizes at
the surface, enter the river at this point.

From its first apearance to the point
at which it finally disappears below the
overlying limestone the gypsum shows
many changes in its thickness above the
water; sometimes in the anticlines lis-

Lng to a considerable height, again in the
synclines almost or entirely Jisappear-
ing. The average thickness of the gyp-
sum bed is about 10 feet, llthough it is

often less, and has a maximum »n 16 feet

above the water level. In quality it is

sometimes a grayish, pinkish, greenish,
or even snow-white, saccharoidal gyp-
sum; again it is a coarsely crystalline,

brownish, and wh'rish-gray gypsum;
often it is a laminated, whitish sacchni-
oidal gypsum with stellate-shaped spot",

of brown selenite; and lastly, it is a
clear, transparent selenite. The lower
beds are generally purer than rho upper,
and there is a tendency towards the
more finely crystalline varieties *vith

depth. The' overlying breccia is thor-

oughly indurated, but its value is di-

minished, if not ruined, by the mixture
with limestone, clay, and other impuri-
ties. Selenite is in this breccia a var-

iety commonly seen.

Extent of Beds

A description of the beds at several

points along their course will give some
idea of their general character. Mea-
surements are made from the first ap-

pearance of gypsum.
At 50 yards the gypsum rises from the

limestone shingle tAVo feet back from
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the river shore to a height oi" eight

ieet two inches, and is overlaid by 15 1-2

feet of many-pebbled boulder clay con-

taining numerous large pieces of gyp-
sum just above the solid material. In
quality the gypsum is chiefly grayish,

saccharoidal gypsum with some selenite.

Jb'rom 165 to 275 yards, banks of mixed
grayish and brownish finely crystalline

gypsum rise eleven feet above the water,

and disappear beneath the sands and
boulders of the river bottom at two feet

below the water.
At 500 yards, nine feet three inches

of saccharoidal brownish gypsum rise

from the water's edge, and are overlaid

by twelve feet four inches of roughly
stratified drab and lighter-colored sandy
marl.

From 600 to 975 yards no outcrops of

gypsum occur, and the trough is filled

by interglacial lignitic clay, from which
issue springs of dirty water coated with
some oily material, which smells not un-
like petroleum.
At 975 yards limestone with a decided

sharp tilt up-stream appears, and just
beyond the gypsum again outcrops.

At 1,000 yards whitish saccharoidal

gypsum with some rusty crystalline sel-

enite rises ten feet four inches above
the water, and is overlaid by two feet

of gypsum breccia, above which are de-

posited twelve feet six inches of lime-

stone bearing boulder clays and' clay
marl.

At 1,100 yards to 1,225 yards gypsum
is absent, but a syncline of drab-colored,

much broken porous limestone appears,

in which trough the lignitic measures
again show up.

At 2,095 yards ten feet of beautiful
white gypsum rise from the water, over-

laid by six feet of brecciated gypsum,
above which is 13 feet of boulder clay
and marl clay, sufficiently indurated to

stand alone. The gypsum retains this

great thickness for almost 1,000 yards.

At 3,050 yards fifteen feet of fine

whitish, saccharoidal gypsum is over-
laid by fifteen feet of clay marl. From
this point on the quality of the gypsum
deteriorates, and the thickness of the
brecciated upper portion of limestone
and gypsum increase relatively to the
purer lower portion.

The cliffs of gypsum presented
to the water front are ' often
bizarre and grotesque: sometimes
appearing as a series of snow-
white columns divided by deep caves
and caverns ; again shelving gradual-
ly in a series of overlapping eon-

choidal sheets from the base of the
overlying marl to the river edge.
The interior of the country is

pitted in all directions with deep, steep-
edged holes, sometimes round like a

chimney, sometimes oval shaped, separ-
ated by low, rounded hillocks or by flat,

abruptly-rising mounds. The holes are
due to the sagging of the overlying beds
of drift into spaces produced by the
dissolution of tiie underlying gypsum,
since the deposition of the drift and
the hillocks indicate partly the reten-
tion of the original position held by the
bed, and partly perhaps further swelling
of the gypsum, due to greater hydra-
tion.

There can be no doubt tnat the gyp-
sum bed has resulted from the hydration
of anhydrite. Ample evidence" of this
fact is shown in the corrugated, distort-
ed, and deformed nature of the limestone
beds which overlie the gypsum, as com-
pared with the slight departures from
horizon tality everywhere throughout the
Palaeozoic basin of James Bay, save
where gypsum is found.

The character of the upper gypsum
beds on the southeast side ioes not dif-

fer materially from that of the opposite
side, though in general the quality is

not so good, and the amount of brec-
ciated gypsum predominates over the-

unbroken material. The beds appear al-

most continually along the river, and
like those of the other side of the
stream are overlaid by broken lime-
stone and gypsum, and by a vary-
ing thickness of boulder "

clay and
marl. The cliffs are more cavernous
and indented than on the north-
west side. The general topography
away from the bank resembles that
on the opposite side. The gyps-um
beds, though generally massive,* show
at several points on this side, the anti-
clinal swelling of the upper beds espec-
ially, and the consequent fracturing of
the overlying limestone.

The best part of the gypsum bed is

from 1,400 to 2,100 yards from the
southwest end of the outcrop, where ten
to twelve feet of whitish, saccharoidal
gypsum rises from the water, and is cov-
ered by three to six feet of clay, mixed
limestone and gypsum breccia, and by
six to ten feet of boulder clay and
marly clay.

The lower gypsum beds on the south-
east side are composed almost entirely
of grayish crystalline gypsum with spots
of brownish selpnite. which apparently
contain considerable impurity. They
are not so remarkably caverned and pil-

lared as the upper cliffs, and occur us-

ually as sloping banks a few feet back
from the summer water level. The
maximum thickness is about thirteen

feet, which is attained towards the
southern part of the exposure from
which it thins aud wedges out towards
the north.
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Gypsum Mountain

In the midst- of an immense wet,

swampy muskeg, with only a scant

growth of stunted spruce and tamarac,

a most remarkable feature is Gypsum
mountain, with its high land •wooded'

with a large and healthy growth of

Banksian pine, spruce, poplar and birch.

A mountain in the true physiographical

sense Gypsum mountain is not, as it

stands only a few feet above the mus-
keg; but in contrast to the low, almost
interminable muskeg around it, it stands

out with a relief almost deserving that

title.

Approaching the mountain from the

south, along the Algoma-Nipissing boun-

dary line, the gypsum first becomes ap-

parent some 1,325 yards south of Mile

Post 276 as a low gentle rise from the

muskeg, and soon the surface shows the

same hummocky, uneven character as

observed in the interior near the Moose
river beds. The width of the bed along
the line is some 2,300 yards. At right

angles to the line westward the beds

extend about 350 yards, when dipping

below the muskeg they disappear from
view, but the high, aspen-covered land

farther to the west may indicate their

continuation. East-southeast from the

line the gypsum beds were traced three-

quarters of a mile, where they showed
no sign of giving out; in fact, had in-

creased in thickness, and it is very prob-

able that they extend brokenly, if not
continuously, in a general southeaster-

ly direction across the head waters of

the French river, where gypsum was
seen by Dr. Parks in 1898.

The surface of the land within the

limits of the gypsum is exceedingly

rough and uneven, and the topography
is often strange and fantastic. The
rugosity increases towards the middle,

where the deep holes and intervening

elevations present a labyrinth of won-
derful natural bridges, snow-white pil-

lars, majestic columns and deep narrow
caverns. Here and there the larger

holes are basins filled with water of

sparkling transparency from which
threads of water flow, to feed a fairly

large creek that winds through a maze
of caves and tunnels to the east of the

boundary line. These clear-watered na-

tural reservoirs, with their surrounding

cliffs and floors of shining white gypsum
and with the high Banksian pines above,

reflected in the marvellously clear water,

give a scene of exquisite beauty. The
ponds are often twenty to thirty feet

in depth, and are at most twenty-five

or thirty yards across. It is probable

that limestone overlies the gypsum of

Gypsum mountain, as it does on the

Moose river, but it was not seen in

place, although many large angular
fragments were observed. Gypsum
mountain was possibly a shoal during
the deposition of the Post Glacial sedi-

ments of the Moose Basin. At its

highest point are numerous large bould-

ers, with sand containing Pleistocene sea

shells.

The gypsum of Gypsum mountain is

for the most part of excellent quality.

It is more uniform in texture than that
of the Moose river, and consists almost
entirely of whitish saccharoidal, some-
times slightly grayish rusty crystalline

gypsum. The thickness of the bed is

probably great. Cliffs twenty feet

high were frequenty seen, and the down-
ward extension of the bed may greatly

increase this thickness. The general

attitude of the beds is horizontal, but
their mode of formation has corrugated
them into innumerable small anticlines

and synclines.

Other Gypsum Deposits

Unfortunately we were unable this

summer to visit the gypsum of the

French river, and I can here only repeat

without further elaboration, the result

of Dr. Parks' brief investigation in 1898.

The beds are situated at the junction of

the Kawukekamastuk and Wakwayow-
kastik rivers, at about eight miles south-
east of Gypsum mountain, and in the

direct line of the continuation of those
beds. The exposure rises from twelve
to fifteen feet above the water, and ap-

pears along the river for approximately
twenty chains. In quality it consists

of both grayish and whitish crystalline

gypsum," much intermixed with streaks
of pure selenite. The bed is very prob-

ably a continuation of that of Gypsum
mountain.

A deposit of gypsum appears on the

Harricanaw river on the western side

of and near the head of Gordon island.

The deposit is only of interest scienti-

fically, as it is too small to be of any
economic value. Overlying a horizon-

tal limestone, sometimes exceedingly

porous and dark in color, again more
compact and lighter in color, is a bed
of hard, dark crimson clay. Within
this clay are small patches of beauti-

ful red crystalline selenite, and in the

lower part of the stratum, just above

the limestone, are a number of small

layers of satin-spar gypsum, none of

which exceed four inches in thickness.

The hard red clay extends along the

river for about half a mile, and has a
maximum thickness of perhaps ten feet.

Reddish clay, similar to that in which
the gypsum occurs, is also exposed op-

posite the foot of Gordon island, on the

mainland.
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.Following are analyses of two samples

of gypsum, made by Mr. A. G. Burrows,

.Provincial Assayer, Belleville. They are

from the upper beds of the Moose river,

and represent respectively the pure

white saccharoidal gypsum, and the light

brownish crystalline variety.

Constituent.
Sample
No. 1.

21.35
None.
Trace.
32.80

.70

44.98

Sample
No. 2.

21.01
Trace.

Ferric oxide and Alumina Trace.
32.90
None.
45.98

Shales and Clays

Dr. Robert Bell remarks in the Report
of the Geological Survey of Canada for

1877-7S . "On the Abitibi River, which
was explored by one of my assistants

in connection with the work of the
season, bituminous limestones and car-

bonaceous shales were found, belonging
to the Devonian formation, and which
have a strong resemblance to the pe-

troleum-bearing strata of the same
age in the Athabasca-Mackenzie valley.

These rocks occur all along the Abitibi

between twenty-nine and thirty-nine

miles from its mouth, and in one place

the limestone contains a little free

petroleum."

While in the Moose River Basin this

summer these carbonaceous shales,

spoken of by Dr. Bell, were investi-

gated by Dr. Parks and myself, but
we were unable to find anything in-

dicative of petroleum. There is a
faint odor resembling that of petro-

leum on breaking a fresh piece of

shale, and a rather frequent appear-
ance of a "bluish-red scum on the sur-

face of standing pools, which is com-
monly supposed to be due to petroleum,

but which is much more probably due
to the oxidation of iron pyrites, the

odor being that of sulphurous acid,

and the scum hydrous iron oxide.

The shales are however interesting

in that they are the Devonian equiva-

lent3 of the carbonaceous clays of the

inter-glacial period. They consist of

soft, dark-gray, often rusty and some-
times carbonaceous shales, interstrati-

fied with light gray green shales, also

occasionally rusty.

In general the rocks show both
cleavage and bedding, which are

usually parallel, and dip at low
angles to the horizon ; but in some
places there are pronounced local

variations from horizontality, and
the shales at times are much deform-

ed and shattered. These more mark-
ed irregularities are often apparently
due to ice pressure during the
Glacial age. The shales, fine in

grain and remarkably uniform in

texture, show main joints running in

a southeasterly direction, besides irre-

gular, circular and conchoidal joint-

ing. The shales in weathering break
down, and form soft, plastic dark and
light-gray clays, which are indisting-

uishable from those of glacial origin.

They first appear on the shore of

the Abitibi at the foot of the Long
rapid, and outcrop at frequent inter-

vals for about 'four miles. The most
prominent exposure is that which ap-

pears on the eastern shore, just above
the head of Plum Pudding island, and
which continues along the river as a
series of high cliffs for rather over
half a mile. These have a maximum
height of thirty-seven feet, of which
the lower twelve feet above the water
are composed of soft grayish shales

with lenticular, orbicular, calcareous

concretions, and the upper twenty-five

feet are of black and rusty carbonace-
ous shales. The beds dip up stream
and inland at an angle of twenty-five

degrees. The river at this point

probably runs on the eroded crest of

a low anticline.

The great clay banks which appear
so prominently in the coastal plain re-

gion may contain numerous deposits of

clay suitable for making fire bricks,

pottery and possibly even china.

Doubtless, also, the sands with which
they occur may be of economic value

in the manufacture of glass.

The chief requisite for a fire clay

is, I believe, that it should contain as

small an amount of fusible material as

possible—the less the better, and four

per cent, is about the limit.

Beneath the lignite on the Abitibi,

Soweska and elsewhere occurs a beau-

tiful, fine plastic clay, generally light

gray-green in color, but sometimes
stained dark brown, or almost black,

by carbonaceous material. These clays

are uniform in texture, paint-like in

appearance, and are free apparently
from sand and grit. They occur

widely spread, but are best shown at

the deposit of lignite on the Black-

smith Kapids (10). I had thought that

these clays might be used for fire clay,

if not for pottery, but apparently they
contain too much fusible material for

the former, and are in reality better

suited for the latter purpose. Pot-

ter's clay is a fusible variety, usually

containing some oxide of iron and car-

bonate of lime; the latter ingredients

(10) See Borron's Report on the Basin
of the Moose River, 1S90, d. 72.
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causing it to effervesce slightly with
acid, and the former giving it, after
burning, a red or yellow color. It will
be interesting to compare the analyses
of several clays from the Moose Basin
with those used at large pottery es-

tablishments at various points.

quartz sand mixed with pure white
kaolin.

The analysis of clay from the Wabis-
'kagami is that of ' a representative
-ample—a mixture really of the pur
white clay with the ocherous mat-rial
and with the white quartz sand. it

Locality.
• an. MgO. kV>. NasO. SO^. JH 20+C

Blacksmith rapids. Abitibi river. .

11 Stevens Pottery. Baldwin. (,.-i

I
1 1 riil. - Pottery. Evansvilk'. Iml

Stoneware clay. Woodbridge,
X.J .

62.76

1-;. i it

18.47
21 . vr

•J1.7 J

67.84 21.83
(12) Fire clay 69.33 23.62

3.18
t. in

15. .5

.80

1.57
.561

.88 .91

.J41 .60
.i>7

:362 .76

.28 .24

.49 Tr.

Tr.

.48
_ N

2.'24

.29

3.00
.10

3.47
11.04
6.82
.34

Kaolinic Clay

Of the deposits of clay in the Moose
Basin none are more interesting than
the unstratified beds of kaolinic mater-
ial which it is believed are sufficiently

pure to be used for the manufacture of
fine china. Mr. Borron describes at
length a deposit of kaolin, or china
clay (13) on the east bank of the Missa-
nabie river, about five miles below Coal
brook, which he considers to be of great
economic importance. At the time of
our visit we were unable to examine the
deposit, owing to the high water, but
it is doubtless a parallel of an interest-

ing body discovered this year by our
party on the YVabiskagami river eight
miles above its mouth. The deposit lies

on the right, or southern, bank of the
stream, along which it is traceable for
about four hundred feet, rising above
the summer level to a height of at least
ten feet. It is overlaid by a talus of
soft boulder clay, which in places en-
tirely obscures the underlying material.
The kaolinic clay is soft, plastic, and
unctuous, generally almost white in col-

or, but sometimes stained deep hematite
red or yellow ochre by impregnation of
iron oxide. Much of it is remarkably
free from sand, but other parts con-
tain lenses and small pocket-like areas
composed of grains of clear glassy

may be compared with several kaolinic
clays.

It will be seen that the kaolinic clays
from the Wabiskaganii contain consid-
erably more silica than either pure
kaolin or the commoner china clays, but
the quartz grains are mostly in large
fragments which could be easily remov-
ed by suspension in water, as is the
mode of obtaining Cornish clays from
the disintegrated granite, leaving a re-

markably pure material, save perhaps
for the large amount of ferric oxide.

When dried, the Wabiskaganii clay is

hard and dense, but is easily powdered.
The powder is fine and white, and con-

tains large grains of quartz easily sep-

arable from it.

The kaolinic clay from the Wabiska-
ganii, with its remarkable freedom from
all impurities save iron oxide, and with
often even this lacking, is undoubtedly a
valuable deposit. It is apparently the
product of the decomposition of a gran-

ite containing little ferro-magnesian
mineral, and probably highly feldspathic,

such as binary granite or aplite. This

material is ice-transported and unstrati-

fied. It was doubtless deposited either

in the condition of rock flour or more
probably as large fragments of disinte-

grated rock mixed with finer ground ma-
terial of the same rock species.

Material. SiOs . Ai 20„ FejOs. CAO. MgO. Alk. SO 3 H aO^-C

Wabiskaganii clav 53.78
16.5

53.16
67 70

29.58
39.5
15.61

36.80

5.09 .44 Tr.
nil Pure Kaolin 14
fl5l Cornish China Clay .31

.30

.11

Tr.
.51

--en China

(11) See l(5th Annual Report of U. S.
Survey, Mineral Resources. Non-

Metallic Products, pp. 94 and 95.
(12) From Knapp's Chemical Techno-

logy, Appleton's Cyclopedia.

(13) Borron's Report on the Moose
River Basin, p. 71.

(14) Dana's Mineralogy, 1902.
(15) Knapp's Chemical Technology, Ap

pleton's Cyclopedia.



Gypsum beds, Moose river.

Gypsum beds, Moose river, showing cavernous structure.





Gypsum cliffs, Moose river.

Devonian shales etc. below Sextant portage, Abitibi river.





V'.u'vew iisiut; Soweska riyar.

The upper Soweska river.





Fourth lignite seam, upper Soweska river.

Lignite on Soweskaf river, showing test pit in seam.
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Deposits of Lignite

Lignite, or brown coal, may be des-

cribed as a fuel about half way in the

state of carbonization, between peat on
the one hand and bituminous coal on

the other. The term is a loose one,

and includes materials of wide diver-

gence in chemical composition, in tex-

ture, and even in mode of occurrence.

The "ibraun kohl" of Saxony and Bran-

denburg is so soft that it is dug in the

fields with spades, and piled in great

stacks to dry, when it is said to form a

valuable fuel. On the other hand, the

lignites of the western states and those
of Alberta and Manitoba are generally

black in color, comparatively highly car-

bonized, and so much consolidated that

they have to be broken with a pick. The
lignites of the Moose Basin are, consid-

ering their recent age, in a remark-
ably advanced state of carbonization.

Some of them may . be compared with
the tertiary lignites of the Souris val-

ley, Manitoba and of Lethbridge, Al-

berta, but others are typical brown
coals, and' resemble the German mater-

ial.

Dr. Robert Bell was the first to de-

scribe the occurrence of lignite in north-

ern Ontario (1G), but his investigations
were limited to Coal Brook and the Mis-

sanabie river. Mr. Borron carried on ex-

plorations for lignite in 1885, but also

chiefly on Coal brook on the Missana-
bie (17). jt. Parks mentions the occur-

rence of lignite on the Abitibi river at
the Blacksmith rapid (18).

As already mentioned, the lignites of

northern Ontario are of Glacial age.
occurring in stratified beds of clay-shales.
The coal measures, as these inter-Gla-

cial beds may be called, occur extensive-

ly throughout the whole region. Their
distribution has been given in the gen-

eral discussion. They by no means
always carry beds of lignite, but in gen-

eral they are always more or less car-

bonaceous. It is noteworthy that the
localities at which the greatest thick-

aese of inter-Glacial clays occur are the
most barren of lignite. On the Wabis-
kagami, for instance, where the coal

measures are well exposed for miles

along1 the course of the stream, prac-

tically no lignite beds are visible, al-

though many very thin seams are in-

terstratified with the hard, very evenly
bedded clays. On the Netttogami river,

just above the Kiashko river, thick beds
of black clay shales, very regularly dis-

posed, rise from the river with almost
cliff-like precipitance. From a distance

(16) Rep. Geo. Sur. Can. 1875-77.
(17) Report on the Basin of the Moose

River, d. 62.

(18) Rep. Bur. Mines, Vol. S, p. 188.

11 H

the beds look as if composed chiefly of

lignite, but investigation showed the
color was due not to thick strata of this

material, but to a great many very
thin seams of a rather peaty lignite in-

tercalated with the thicker beds of clay
and arenaceous shales. The Glacial

age of the coal measures was determin-

ed at numerous points by the occurrence

of boulder clay containing striated peb-

bles both above and below them. It

is very probable that the lignite beds

are not all of the same period, and that

they belong more correctly to several

rattier than to one iuter-i.ia.cial period,

but I know of no direct evidence in

favor of this hypothesis. There is a

great difference in the state of carbon-
ization of the beds, but this is due ap-

parently not so much to difference in

age as to the amount of deformation
which the beds have undergone. When
undisturbed they retain a distinct peaty
character, but where folded they are

often highly carbonized. It is impos-
sible to connect with each other the

isolated and often widely separated coal

seams of the inter-Glacial coal measures.
In general there is a marked similarity

in their mode of occurrence and in the
beds which overlie and underlie them.

Beds on the Missanabie

Owing to the high water on our way
down the Missanabie, we were unable to
examine the deposit of lignite on Coal
creek, and I had not time to return to
it later in the season. However, as the
occurrence had been carefully studied by
Mr. Borron. and described by him. (10) I

did not think its investigation as import-
ant as that of the several little-known
deposits occurring elsewhere.

A small deposit of lignite occurs on
the Missanabie on the southeast side,

some nineteen miles below Coal brook,
and about two miles and three-quarters
above Cedar island. The seam is ex-

posed in a steep bank of till, which
rises from the river at an angle of sixty-

five degrees for the first 100 feet, and
at a much flatter angle for 40 or 50

feet more. The vertical height of the

hill is about 75 feet above the summer
water level. The bed has a maximum
thickness of thirty-four inches, of which
the upper eighteen inches is impure and
mixed with clay, and the lower sixteen

inches of fair quality and quite uniform
in texture, being made up chiefly of

slightly carbonized moss, sticks and
rushes. The bed is traceable for

only a few yards, where it either thins

out or is lost in the heavy talus from
the bank above. It is underlain in des-

(10) Report on the Basin of the Moose
River, p. 65.
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cending order by one foot of stratified

sandy clay, ten feet of unassorted

sand . and small pebbles, thirty feet

of sand merging into yellowish boulder

clay, thirteen feet of sand with num-
erous small pebbles, sixteen inches

of stratified fine-grained yellowish clay,

seven feet of mixed sand and bould-

er clay, and thirteen feet or more
of a hard dense clay conglomerate, con-

taining numerous quartz grains and peb-

bles. Above the lignite lies about

thirty-five feet of boulder clay and blue

clay merging probably upward into post-

glacial marine strata.

Another small seam of lignite is

visible on the southern bank of the

river, almost opposite the mouth of a

large stream which enters the Missa-

nabie about one -half mile below the

mouth of the Soweska. This bed is

traceable for at least 600 feet, though it

is often obscured by heavy talus of clay

and boulder clay, and its termination to

east and west is completely hidden. The
vegetable nature of this lignite is very
apparent, and it may more correctly be

called a peat. The seam, which has

a maximum thickness of about throe

feet six inches, is made up of thick

laminae of moss and sticks divided by
thin layers of silt. This is evidently the

same lignite bed as already described by
Dr. Robert Bell, who gives the follow-

ing section (20) : "Immediately beneath
the lignite is a layer one foot thick of

irregularly mingled clay and spots of

impure lignite. Next below this are

forty feet of unstratified drift, full of

small pebbles, under which are a few
feet of stratified sand and gravel. Rest-

ing upon the lignite are five

feet of hard, lead-colored clay

with seams and spots of a yellow

color, and layers of red gray, drab

and buff. Above all, and forming the

top of the bank sixty feet high, are ten

feet of hard, drab clay, with striated

pebbles and small boulders, and holding
rather large valves of Saxicava rugosa,

Macoma calcarea (Tellina proxima), and
Mya truncata."

During the wet spring weather on the

Missanabie, streams of soft, sticky clay

are continually flowing from the wet
upper beds of glacial clays, undermining
the more consolidated post-glacial, and
causing it to break away. The lignite

bed just described, and its enclosing

stratum, were with difficulty studied,

owing to the great amount of this

material which covers it, and it is quite

probable that the seam which I saw may
be only the inland continuation of that

seen by Dr. Bell, much having been re-

moved by erosion.

(20) Rep. Geo. Sur. Can., 1877, p. 4C.

Traces of shaly lignite appear on the

southern bank of the stream at a few
feet above the summer water level,

about four miles below the last describ-

ed seam or at about six miles above the

mouth of the Opazatika. The appearance
is unimportant, the lignite consisting of

mere podlike lenses in the stratified

clays.

The lignite which outcrops just below
Big rapids on the Missanabie on the

northwestern bank of the stream shows
up at intervals for 350 feet. It appears

at nine feet above the summer level of

the river, and at eighteen feet below
the level of the bank above. The lig-

nite itself, though often imperfectly

mineralized, is nevertheless of good qual-

ity, and consists almost entirely of some-

what carbonized wood. It is not in a

true seam, but is instead a bed of lig-

nite fragments and sand, probably re-as-

sorted material broken up by the last

glacier and worked over by the action of

post-glacial waves. In my examina-
tion 1 found no point at which the thick-

ness of the bed exceeded one foot,

though Mr. Borron intimates a greater

thickness and possibly the thickest part

has been removed by the decay of the
bank (21). The lignite is overlaid by
gravel and sand, and underlaid first by
a thin stratum of sand, and then by
hard clay conglomerate.
The pieces of lignite are often large,

but when exposed to the air, they tend
to break up into smaller bits. How-
ever, when obtained even a short dis-

tance away from the outcrop, the lignite

is apparently more adhesive, and can be
kept for weeks (22) without falling to
pieces. It breaks with a conchoidal
fracture, the fresh surface showing the
compact texture and rather brilliant

lustre of jet. The analysis of lignite
from the Big rapid shows it to be of
good quality. It is unfortunate that it

should occur in such small quantity.
Peaty lignite occurs in the interglacial

beds already mentioned as overlying the
gypsum of the Moose river. The qual-
ity is fair, but in quantity these are
mere pockets.

On the Opazatika

Several seams of impure lignite oc-

cur on the lower Opazatika River, the
most important being at two and a half
miles, at three miles, and at three miles
and three-quarters above the mouth.
The lowest outcrop shows two small «

seams in a bank of stratified clay and
boulder clay about twenty feet in

(21) Soe Borron's Report on the Moose
River Basin, 1890, p. 63.

(22) A sample was kept for five months
Intact, at the end of which it suddenlv
broke up and fell apart.
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height on the western side of the river.

The seams are about three feet apart.

The lowest is of fairly pure but very
mossy lignite. The seam is only a few
inches thick, and is overlaid and under-

laid by blue clay. The upper seam is

an exceedingly compact argillaceous

brown lignite, also narrow and unim-
portant.

The second bed on the western side

of the river shows lignite of rather

better quality than the first. It is

composed chiefly of moss and rushes,

not much carbonized, which break off

in long strips sixteen inches long. The
seam is some nine inches thick, and is

traceable for 225 feet along the bank,

and reappears again about one hundred
yards still farther up stream.

The third outcrop shows a lignite bed

about twelve inches thick, of rather

poor quality, underlaid by blue clay and
overlain by rusty clay and sand. The
seam extends along the bank for about

300 feet. All the lignite beds on the

Opazatika and Missanabie lie practically

horizontally, the small departures from
this attitude being scarcely observable.

The Soweska Seams

The Soweska river shows the greatest

amount of lignite outcropping along its

banks of any of the streams so far ex-

amined in the Moose Basin, there being

eight distinct points at which it occurs

within a distance of four miles. Of

these the lower three are practically one

seam; while the other five, although

they may be one seam, are so widely
separated from each other that, they
cannot be so connected. The seam lowest

down the river starts about three miles

from the Missanabie in a straight line.

or some five miles following the bends
of the river. In was at this point, Ells'

bend, that most of our work was (lone.

The seam first appears on the left or

northern, bank of the stream., at the

point where the bank rises from the low
level of the flood plain to that of ihe

elevated plain above, and is continuous
all around the convex side of Ells' bend.

a distance of about 1,000 feet east and
west, and rather over 000 feet north
and south. The seam does not appear
on the concave side of the stream, this

being a low flood plain below its level.

In the next bend the second appear-

ance of the lignite shows up on the op-

posite or right hand side of the rivor,

the concave side being a flood plain

which cuts off the southward continua-

tion of the first appearance. This sec-

ond showing of lignite is traceable for

050 feet along the bank, when it is cut

off, owing to the sloping of the bank,
but reappears some 700 feet farther

south, where cut banks again are visible

on the right hand side of the stream.
This third outcrop of lignite is visible

for but 250 feet, when it is buried be-
neath a heavy talus of clay and sand.

These three appearances of lignite all

belong apparently to one and the same
seam, which has thus a total north and
south extension of at least three-quar-
ters of a mile, and a minimum width
east and west of one-quarter of a mile,
as shown partly by the exposures along
the bends of the river, and partly by
the records of holes drilled with a long
articulated auger in the interior away
from the bank of the stream.

There is a great irregularity in the
thickness of the seam. It has a maxi-
mum of about five feet, averages over
three feet, and thins out almost to
zero at the northern end of the seam
at the third appearance. Where it first

shows up in the northeast of Ells' bend,
it has a thickness of three feet nine
inches, and is composed of brownish
and blackish layers of rather argilla-

ceous material. The seam is about
forty feet above the summer water
level, is overlaid by boulder clay and
post-glacial stratified beds, and under-
laid by hard blue clay merging into
dense clay conglomerate.

One hundred and eighty-fave feet far-

ther west, the seam lies 38 feet up the
bank, and has increased to four feet

two inches in thickness, but much of

it is still argillaceous (opposite 11 on
diagram). Two hundred and fifty

feet beyond (or fifty feet west of 9).

the seam has diminished to two feet
three inches in thickness of which quite

one foot is of good quality and the rest

is fair. Two hundred feet more to
the west (opposite 7 on the diagram)
the lignite is four feet two inches

thick, of which three feet five inches

is of good quality. Two hundred feet

still farther westward is a three-foot
outcrop of splendid lignite (opposite

5). Three hundred and seventy-five

feet to the south of the last, the out-

crop is about five feet thick, composed
as follows :

1 ft. G in. Poor, argillaceous lignit •.

(i in. Superior lignite.

2 ft. Argillaceous lignite.

1 ft. Good lignite.

2 in. Argillaceous lignite.

At this point the lignite is overlaid

by a few inches of stratified grayish

clay, above which lies twenty -five feet

of yellowish, weathering blue clay with
occasional pebbles, some of which are

striated. This is surmounted by four

feet of post-glacial argillaceous sand
containing numerous marine shells. "Be-

neath the lignite lie 38 feet of blue

clay with numerous boulders, merging
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in depth to a hard arenaceous clay con-

glomerate grit.

Near the point where the seam dis-

appears beneath the sloping bank on

the south side of .tills' bend, it has a

thickness of three feet four inches

measured from above as follows :

.9 ft. Argillaceous lignite.

.4 ft. Blue clay.

.3 ft. Fair lignite.

1.8 ft. Rather argillaceous lignite.

Where the lignite bed reappears at

the second place of occurrence on the

other side of the river, it has diminish-

ed in thickness to a little over two
feet, the seam occurring in a high,

steep bank forty feet above the level

of the river, underlaid by yellow wea-

thering arenaceous clay with pebbles,

and the clay conglomerate. It is

overlaid by fourteen feet of clay con-

taining few boulders, and four feet of

poi^t-glacial marl-like silt. The seam.

which is about half of good lignite and

half of argillaceous material, retains

the average width of somewhat less

than two feet throughout its outcrop.

It is of the same quality and thick-

ness as at the third point of appear-

ance on the next ©end above.

When we reached Ells' bend the

seam was by no means exposed all

along the out face of the bank; in fact,

in comparatively few places did it out-

crop prominently, and was for the

most part hidden by talus. However,
we proved its continuity by cuts in

the bank, made at frequent intervals.

To make certain of the extension of

tlie seam inland, five bore-holes were
sunk by an articulated auger (as shown
on the accompanying map)

.

As the most inland of the holes

passed through an increasing rather
than diminishing thickness of coal, at

a point four hundred feet from the
edge of the bank, 1 considered it un-

necessary to continue investigations

further.

Drilling at Ells' Bend

In drilling we were much inconveni-

enced by the quicksand nature of the

stratum at the bottom of the post-glac-

ial silt, etc., which filled into the narrow
drill holes as fast as the auger could

be removed, and we found it necessary
to put a hole three feet wide down
from the surface to the top of the boul-

der clay, the edges of which were sur-

rounded by timbers kept in place by
nails and willow hoops. Another in-

convenience was the occurrence of the

small pebbles in the clay overlying the

lignite, which were continually stick-

ing in the auger and stopping its pro-

gress. In fact, in several holes we

were obliged to desist for this reason,

and we were never able to drill in the

hard, boulder-tilled stratum beneath the

lignite. We found it unnecessary to

erect triangles to haul out the auger,

the high aspens growing along the

bank of the Soweska making an ex-

cellent substitute.

The quality of the Ells' bend lignite

is for the most part fairly good. It

is not very highly carbonized, but it i9

very much better as a fuel than its

analysis or even appearance would war-
rant. While we were camped on the

Soweska we used it almost entirely as
fuel, and it proved most satisfactory.

When taken from the seam in large

pieces, it is almost black and of a dull,

earthy aspect, this appearance being
due to the large quantity of free water
which it contains. When dried,

though it adheres well and does not
break apart, it is much lighter in color

and less coal-like in aspect. Even when
put into the tire wet, it burned easily,

emitting a strong bituminous smell, and
left apparently a comparatively small
amount of ash. Even the argilla-

ceous varieties burned freely, though
of course with a proportionately larg-

er quantity of ash.

It is my opinion that the relatively

high percentage of ash in much of the
iSoweska lignite is within certain limi-

tations not so serious a detriment to

its value as it would be in the case
of other coals containing a greater
amount of fixed carbon. It has been
observed that the lignites with a very
small proportion of ash, as at the
Big rapids of the Missanabie. exhibit a
tendency to crumble, while the Sowes-
ka lignites with a much higher per-
centage of ash retain their coherency,
and apparently burn quite as well.

The lignite of Ells' bend is almost
entirely formed from moss, though at
a few points along the seam many
small sticks occur between the layers.

These sticks are but slightly carbonized,
though squeezed almost flat parallel to

the bedding planes. The lignites lie

practically in undisturbed horizontal
positions; though there may be a very
slight dip down stream.

It is hardly probable that the lignite

of the Soweska is worth transporting
to distant markets in southern Ontario,
but there is no doubt that it will be
eminently valuable as a fuel for the
people wrho will undoubtedly inhabit the
fertile valleys of the rivers which form
the Moose Basin.

The fourth point where the lignite

octirs on the Soweska lies almost two
miles and a quarter southwest of Ells'

bend. The seam outcrops for about 2-10

feet in a bank some 60 feet high. The
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maximum thickness is about two feet
five inches. The quality is for the most
part poor, being decidedly argillaceous.
The bed is overlain in ascending order
by six feet of sand, over ten feet of
boulder clay, and eleven feet of stra-
tilied marl which is decidedly consoli-
dated and stands out in an overhang-
ing cliff above the bank below. Beneath
the lignite lies the usual clay conglo-
merate.

The fifth point of occurrence of lig-

nite is rather over a mile west of the
last described. Here a seam, mostly of
good lignite, but with some decidedly
argillaceous material appears for a little

over 300 feet. The seam, which has a
thickness of two feet six inches, is over-
lain by a boulder clay and marl-like
silt, and underlain by yellow, weather-
ing sand.

Numbers six is probably a continua-
tion of number five. It appears on the
opposite side of the river in
the next bend of the stream
above. The bed which varies in
thickness from three feet three in-
ches to four feet two inches, is expos-
ed about half-way up a bank sixty feet
high, at intervals for 125 feet, 'being
lost at either end in a talus of thick°,
soft, aqueous clay which rendered in-
vestigation both dangerous and difficult.
The lignite is very impure, being mixed
with sand, clay and gravel. It is over-
lain by unassorted clay and by stratified
silt, and underlain by' three to five feet
of stratified soft, sandy grit, bearing
striated boulders, beneath which is the
widespread hard clay conglomerate.
Xumber seven is brokenly continuous

for 670 feet; and where it first appears
is exposed about half-way up a bank 55
feet high. It varies in thickness from
three feet to over five feet.
Almost half-way along its course, where
it has a thickness of five feet, two
inches—the upper two feet being good,
lignite, and the lower three feet two in-
ches sand mixed—it is overlain bv 15
feet or more of boulder clay, and 10
feet or less of post-glacial stratified silt,
containing numerous shells. Beneath
the lignite lies two feet of stratified
sand with thin layers of lignite, follow-
ed by hard clay conglomerate. Where
the lignite is rut off to the west bv the
slope of the bank, it is directly overlain
by reassorted silt. At this point
the following section was made, meas-
uring from the top of the bank :

ft. to 7 ft. Marl-like silt.

i ft. to 10 ft. Lignite, more or less im-
pure.

10 ft. to 14 ft. 6 in. Bedded sand with
a litt'e gravel becoming coarser.

14 ft. 6 in. to 17 ft. H in. Bust v. fine
gravel, coarser in descent.

17 ft. 6 in. to 20 ft. 9 in.Fine-grained
sand.

21 ft. to 25 ft. Gravel, talus-covered.
25 ft. to 37 ft. Clay conglomerate,

talus-covered.

The sands underlying the lignite are
often exceedingly rusty, and at one
point a layer some two inches thick is
so much so that it might almost be
termed an iron ore.

A short distance above number seven
on the opposite side of the river, num-
ber eight appears. It is a narrow
seam, only eight inches thick, of very
woody lignite, some fifteen feet above
the summer water level. It does not-
increase in thickness, and runs out with-
in 300 feet.

It is quite probable that when further
exploration has been carried out along
the Soweska, lignite will be found at
many more points than shown by my
map, as it was quite impossible to exam-
ine all the banks in a detailed way, and
much lignite may be concealed be'neatli
the. heavy coating oftalus which covers all
but the steepest banks. At present the

(

widespread occurrence of the lignite, in
decided seams continuous for com-
paratively long distances, is a very en-
couraging feature, even if in place's the
quality is disappointing.

On the Kwataboahegan

The deposits of argillaceous lignite on
the Kwataboahegan River were examin-
ed by Dr. Parks, who reported nothing
of economic value. The lowermost de°
posit occurs oh the north bank some fiO

miles above the mouth of the river. The
seam, which has a maximum width of
two feet six inches, outcrops almost con-
tinuously along the edge of the river for
450 feet in a bank 40 feet high. Though
compact and hard, it is never pure, and
is for the most part mixed with clay.
Above it lies above 25 feet of hard, blue
clay, surmounted by six feet of shell-
bearing post-glacial' material. Below
the seam is a hard stony clay, contain-
ing many shells. This is of cr,-eat

scientific interest, as it is the only point
in the Moose Basin where interglacia]
shells are known to occur.

About half a mile above this point off
the opposite side of the river, appears a
lignite bed which is probably a continu-
ation of the one just described. The
whole is argillaceous, and the upper part
is mixed with blue clay. It is over-
lain by bluish clay, and underlain by
hard, stony gray clay. For a mile and
a half up the river from this second ex-
posure, or for about two miles from the
foot of the first outcrop of liimJte,
traces of coal ore observable as narrow
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black streaks on the face of cut-hanks.

These streaks appear to occupy a fair-

ly decided position in the bank, though
in places it is evident that the material

which they contain lias been reassorted.

There is no doubt that a discontinuous

bed of impure lignite exists at this hori-

zon with a slight dip down stream, being

about three feet above the level of the

river at> the northwestern point of ex-

posure and only a few inches above at

its lowest appearance.

About one mile above this first series

of exposures, traces of lignite again
show up along the river bank, and are
visible at intervals for some two miles.

The seams are never continuous, but are
apparently mere broken lenses and
scattered bits of lignite interstratified

with blue clay and hard-pan. Dr. Parks
thinks these may represent the rem-
nants of the westward continuation of

the first series of seams described. He
considers that the blue clay above the
lignite, and the gray clay beneath it, are
more or less constant, the lignite being
slightly unconformable with the latter,

while in places the lower levels of the
blue clay are interstratified with
the lignite. This condition is iden-

tical with what was observed on
the Soweska. The blue clay is in

places replaced in part by sand, and
merges upwards into gray boulder clay.

The blue clay varies in thickness from
a few inches to twenty or thirty feet,

while tlif gray clay in some places reaches
a thickness of fifty feet, forming the
conspicuous element in the clay banks
of the region. The lignite itself is both
arenaceous and argillaceous. It con-

sists of thin layers of indurated moss,
with partings of clay or sand. Tt burn-

ed with considerable difficulty in the

camp fire, leaving a large residuum of

clay or sand.

On the Abitibi

Inter-Glacial coal measure-; are ex-

pesed at intervals all along the Abitibi

from the top of the Long rapids to the

mouth of Big Cedar creek, but in com-
paratively few places are these at all

likely to be productive of coal. Drill-

ing operations were conducted at four

points—first, aft a point about three-

quarters of a mile below Little Cedar
creek; second, on both side 3 of the

Abitibi at the Blacksmith rapid; thirdly.

just at the foot of the Long rapids;

and fourth, at a point about one mile

and a quarter above the foot of the

Long rapids; and at only one of these

points, viz.. at the Blacksmith rapid.

can our operations be said to have met
with success.

At three-quarters of a mile below Lit-

tle Cedar creek, the work was started.

Though true lignite is not exposed in

the shore at this point, still, as there is

considerable thickness of more or less

lignitic clay, it was thought that lig-

nite might lie beneath the surface in the

interior, and accordingly Dr. Parks, who
conducted the drilling operations on the

Abitibi, decided to put down a few

holes away from the river bank here.

Five hides in all were sunk, and though
several passed through stratified ligniti'!

clay tin- hope that true lignite would
be found was not realized. The lig-

nitic clay is apparently interstratified

with a fine blue clay which underlies

gray boulder clay. In places it lies'

horizontally, but again is deformed,

probably either by ice pressure or by

subsequent landslips.

East Side Blacksmith Rapid

Lignite appears on both sides of the

Abitibi river at the Blacksmith rapid.

A prominent outcrop occurs on the east

bank about one-quarter of a mile below

the foot of the rapid, and at about three

feet above the water and twelve feet

back from it. At this point along the

shore the lignite has a longitudinal ex-

tension of only twenty-two feet ten

inches, though the thickness of the bed

is ten feet seven inches. It is not cor-

rectly speaking, a pocket, but is a rem-

nant of what was probably once a thick

and extensive bed. most of which has

been removed by succeeding glacial cor-

rasion. The original bed of peat, prob-

ably very little consolidated, was shov-

ed by the advancing ice sheet into a

series of close tight" folds which were

afterwards overridden by the ice. much

of the peat ground to powder, and part-

ly, at least, carried away. In what is

left the beds are folded into a steep

anticline, the crest having been trun-

cated: while northwards for 280 feet are

frequent outcrops of dark brown boulder

clay containing fragments of lignite, and

colored by the powder which resulted

from it.

The northern limit of the anticlinal

lignite remnant is much thicker than

the opposite limb, the latter thinning to

a few feet just beyond the crest and

dyinc out altogether within a very short

distance. The northern limb, which

dips :it tir-t at an angle of seventy or

eighty degrees, gradually approaches

horizontalitv. and at fifteen feet from

the crest of' the anticline has diminished

to two feet in thickness. The strike

of the upturned bed is S. 65 deg. E., and!

see no reason why thelignite should not

continue into the interior in that direc-

tion, but ice shoving differs so markedly
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at different points that all of the seam
may have been removed, or on the other
hand the present extension of the beds
may be much greater The lignite is

overlain at its outcrop on the river by
three to five feet of consolidated boulder
olay resembling hard pan, filled with
huge cobbles, and this our auger could
never penetrate, so that out of five

drill holes sunk in wide pits with great

difficulty in the interior, none with cer-

tainty even reached the horizon of the

lignite. Above the boulder clay lies

six feet of post-glacial re-assorted grav-

el and sand. Beneath the lignite is a
hard brownish clay, mixed with a light

pea-green clay. At the crest of the

anticline a deep pit was sunk in the

lignite, and from its bottom a drill hole

carried down in the coal to' see how
deep the tilted beds expended, but after

passing nine feet five inches of lignite,

all our efforts could not force the auger
further, so hard was the lignitic ma-
terial.

The thickness of the boulder clay

above the coal is variable, and at 67

feet north from 'the crest of the anti-

cline of lignite, its upper surface has
descended much lower in the bank than
at the lignite anticline. A section at
tin-; point showed from the base up
as follows : seven feet of rusty weaJther-

ing unstratified boulder clay; two feet

interstratified soft and indurated
coarse and fine sandy gravels with some
very rusty layers; two feet eight inches

interstratified thin layers of sand and
rusty, very slightly carbonaceous clay,

(the latter predominating), having stra-

tification, with a slight tilt of the

beds inland ; two feet of grayish

rusty weathering hard clay,

becoming darker in descent, and assum-
ing stratification; four feet seven in-

ches marly silt -like material, containing

a few large and many small boulders,
and a few small shells.

Quality of the Lignite

The quality of the lignite is excellent.

In its small exposure it is remarkably
pure and unmixed with either sand or
olay. It consists in part of moss-formed
material, and in part of trunks and
roots of trees, both of which are as a

rule well carbonized—though in places

the mineralization is not complete in the
centre of the larger trunks. Some of

the roots still retain their original

position with reference to the beds. The
moss-formed lignite is jet black in

color, though its vegetable origin is ap-
parent. The woody lignite is not al-

ways so dark in color as the moss-
formed, but when broken, after a short
exposure to the air, it often shows a
beautiful brilliant lustre. For the most

part the lignite of both kinds is coher-
ent, but part of the mossy material, es-

pecially that around the larger trunks,
which are sometimes six or eight inches
in diameter, is loose, friable, and poorly
consolidated. Small concretions of iron
pyrites are not uncommon in this =oft
material.
This coal would make a good fuel

for all practical purposes. It burns
freely in the open air, leaving a very
small residue. If it extends inland, as
there is reason to hope, then there will

be a quantity of good coal for the fu-

ture settlers in the region.

West Side Blacksmith Rapid

Prior to the commencement of opera-
tions on the west side of the river at
the Blacksmith rapid, lignite outcrop-
ped only in a few spots along the talus-

covered bank, but abundant test pits

and open cuts showed the existence

of a considerable body of the
coal on this side of the stream. The
lowermost lignite occurring was exposed
by a cut at the foot of the rapids, and
from this point the lignite was found
by frequent open cuts to extend up
stream tor 160 feet at least (from open
cut "S" to cut XIX.) A great deal of

lignite in pieces and streaks was" shown
by a cut at 100 feet north (from cut

"S"). Southwards (from open cut XIX)
tire boulder clays are barren of any signs

of lignite and quite light-gray in color

for 128.2 feet. Then they become pro-

nouncedly lignitic and a hard, dense, al-

most black clay filled with pebbles and
fragments of lignite, appears along the

liver for 176.7 feet, where it passes into

true lignite. The lignite continues for

46 feet 5 inches, when it dips rapidly be-

low the overlying boulder clay, and dis-

appears.

All efforts to drill any distance down
from the surface in the interior were
fruitless. Six holes in all were tried,

but none were successful in reaching

what was supposed to be the level of

the seam. All of these holes had to be

(lug out with picks and shovels for a

depth of six or eight feet down to pass

the pebbly alluvium and quicksand of

the Post-Glacial, and this part timber-

ed. Then, when drilling did get start-

ed on the boulder clay, it was always

sure to be stopped by a stone before

any depth had been attained.

On the river bank itself wherever true

lignite was exposed, we had compara-

tively little trouble in drilling to find

the thickness of the coal. etc.. but in

the boulder clays, especially in the hard

black lignitic clay, it was absolutely im-

possible: in fact, a short distance below

the surface even the pick made very

little impression on this material. In
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working on it, it gave the impression
of having the consistency of hard,
black India rubber. Test pits were
sunk in it at intervals, but with a deptli

of a few feet no increase in the quan-
tity of lignite was observed.

The thickness of lignite at various
points is interesting. At a point tVo
leet from the water's edge on open-cut
XIV., a bore hole showed a thickness
of three feet of coal, underlain by a
grayish, smooth, plastic clay. At 21 feet
from the water the thickness of lignite

in the same open-cut is nine feet. At
this point the lignite lies 5 feet be-

low the brink of the bank, at the wat-
er's edge 15 feet felow and at 34 feet
4 inches in from the water, at 7 feet
below the top of the bank; so that there
must be a sharp rise in the upper sur-

face of the coal from the water to the
first drill hole and then a gradual slope
inland. This may represent a thinning
of the coal seam inland at this par-
ticular point, or it maybe merely a local

corrugation. Very probably much of the
seam close to the river has been re-

moved by fluviatile erosion.

At the top of open cut XIX a drill

hole was sunk ten feet in lignite con-
taining a very little clay, and at turis

depth the auger stuck, owing to the
caving in of the walls of the hole. This
hole was sunk at a point ten feet

above the water level, and about 15 feet

back from it. Another was lowered just
in front, at the water level, which tra-

versed ten feet of blue lignitic clay and
then one foot of lignite. On entering
the lignite bed, a flow of water was
tapped which flowed for some weeks
laden with lignite. Beneath the lignite

is a hard boulder clay. It is very
probable that the clay overlying the lig-

nite is re-assorted alluvium, and not
glacial material.

On the southern exposure of lignite

on cross-cut XV, which was run N. GO
degrees W. from the river bank, at a
point 31 feet from the water, a drill

hole was sunk which passed through J*

feet of lignite, 10 feet 2 inches being
below the river level. Beneath the lig-

nite lies a somewhat lignitic clay; above
it 9 feet 10 inches of sand, silt, etc.,

measured from top of bank down as fol-

lows: 3 feet sand and silt, 2 feet of

gravel with marine shells, 4 feet 10

inches of boulder clay. Hole XVI,
which was sunk 100 feet inland from
this point, reached with great difficulty

a deptli of 16 feet. This parsed borough
a little lignitic material between 14 and
15 led. hut did not enter the main mass
of lignite, if indeed it exists. It is

quite possible that the lignite lies lower
than 16 feet from the surface, as a de-

cided slope inland of the surface of the

lignite is observable at the outer out-
crop. Another drill hole was sunk just
above the water level, at a few feet
back from the river, and right in line

with hole XV. This hole passed through
first one foot of loose river gravel, and
then 13 feet of lignite, beneath which
lay the usual tough blue clay. Evident-
ly the lower surface of the lignite

slopes towards the centre of the river

at this point. There is also a gradual
slope of the bottom of the bed to the
south, since a drill hole (XXV) 14 feet
3 inches south of XV showed 13 feet

inches of coal below the water level.

The quality of coal on tne west side
of the Abitibi is in general inferior to
that on the opposite side. It consists
of a loose, incoherent, black lignitic

powder, highly carbonized, through
which are scattered with variable fre-

quency angular fragments of woody lig-

nite often six or seven inches long by
three or four inches thick, and as many
wide. The powdered material is chietiy

moss-formed lignite, though part of it

is broken up woody lignite. Apparent-
ly the lignite becomes lesis friable in

depth. In places there is a little loose
clay mixed with it, especially in the
upper part, and it contains a little iron
pyrites. There is never any stratifica-

tion, and the whole might almost be
spoken of as an uncemented lignite,

breccia.

I do not think it probable that the
two deposits of lignite on the west
side of the river are the opposite
limits of a syncline, and it seems
to me much more likely that they are
the remains of a thick seam of lignite

which Mas first corrugated by the
shoving of the ice, and afterwards
shattered, powdered, and probably de-

posited in holes in the underlying plas-

tic clay. If this is the case the two
deposits are quite distinct and separ-

ate. This theory accounts for the in-

equality of its thickness, for the lignitic

boulder clay lying between the two lig-

nite deposits, and also for the extra-

ordinary nature of the lignite itself,

which has the carbonization of superior
lignite with the lack of homogeneity
of peat.

It was most unfortunate that none
• if our drill holes penetrated to the

supposed horizon of the lignite in the

interior, to ascertain definitely whether
or not the coal existed. For my own
part 1 think it does, there being no
apparent reason why a total outcrop of

lignite of over two hundred feet, with
always a considerable thickness and a
maximum at twenty feet, should sudden-
ly die out away from the river bank.

Of course glacial corrasion has been
most unequal and irregular, and it is

possible that all the lignite in the in-
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terior has been removed, but the op-

posite is equally likely to be true. This

can only be proved by the sinking of

numerous shafts to the depth of twen-

ty or thirty feet. At any rate, there

is in situ and in view a considerable

quantity of lignite (at least 1,600 tons),

which is not an unimportant resource

of the region.

Several drill holes were lowered on
the west bank of the river below the

Long rapids on an extensive outcrop of

carbonaceous clay, in the hope that lig-

nite would be struck in these coal-

bearing measures with depth, but the

hope was not realized.

Other Deposits

About one and one-quarter miles

above the foot of Long rapids, a small

seam of rather argillaceous lignite was
discovered by Dr. Parks on the west
side of the river. The seam lies about 38

feet above the summer river level, and
some 77 feet back from it. It has a
maximum thickness of 3 feet 6 inches,

is overlain by sandy day, and underlain
by interstratified beds of fine sand, fine

bluish clay, and coarse gravelly sand
resting on Devonian shales. The seam is

a mere lens, dying out within a few
feet in either direction. A drill hole
sunk one hundred feet back from the

bank at this point failed to reach the

level of the lignite, owing to the num-
erous boulders in the overlying boulder
clay.

From Indian report I have learned
that considerable lignite outcrops along
the Kesagami river, but I was unable
to visit the locality. It is very prob-

able that when the numerous streams
which enter the Missanabie from the

west, between the Soweska and Kwata-
boahegan, have been explored, a great

deal of lignite will be discovered. These
streams flow through that -section of

the country most likely to be product-

ive of coal deposits of economic value.

Of the largest of these streams may
be mentioned the Atagwaigon and Ash,
which could easily be ascended at the

time of high water.

Peat Bogs of Coastal Plain

At first glance the great muskegs of

Northern Ontario, with their almost in-

terminable extent of sphagnum and
their miserable scrub spruces and tam-
aracs, seem absolutely valueless, but as

a matter of fact, they may before very
long be a really valuable asset. The
moss extends downward into peat, and
there is every stage of carbonization

from that which is still green and grow-

ing to that which, were it not for its

lack of homogeneity, would be called
lignite. The extent of these peat bogs
is enormous. They cover thousands of
squares miles, and in fact clothe prac-
tically the entire region of the coastal
plain, except on the mere borders of
the rivers. No detailed investigations
have been made of the thickness of these
peat bogs, but they vary from a few
inches to probably 25 or 30 feet. On
the smaller rivers, beds of peat are
often seen along the river bank above
the drift. Several were observed on the
Soweska, and on the Kwataboahegan,
where a thickness of from six to ten
feet is commonly exposed.

It is, however, on Kesagami lake that
the most interesting sections of peat
appear. This remarkable body of water
is almost entirely surrounded by beds
of peat, which appear topographically
as low cliffs rising abruptly from the
water front, and often caverned and
pillared in a most grotesque and extra-
ordinary manner. The peat, which has
a maximum thickness of quite twelve
feet, and averages about seven, is under-
lain by hard gray boulder clay, and
overlain by growing sphagnum moss.
Above the underlying clay it is black
in color, and grades upwards through
brown-black to brown, and light-brown.

A great many sticks, branches and
trunks of trees are interstratified, and
these vary with the moss-formed peat
in the state of carbonization, decreas-

ing from the bottom up. The peat is

almost always pure, though along the

face of the cliffs some silt has been
washed by the waves into the less co-

herent portions, and deteriorates the

quality at the outcrop, but of course

this defect is local

On page 175 is a table showing the
composition of lignites from various

parts of the world, including some from
northern Ontario, also samples of peat
irom ivwataboahegan river and lake

Kesagami.
A specimen of lignite from Moose

river, obtained by Dr. Bell in 1875, an-

alyzed as follows :

Slow Fast
coking, coking

Fixed carbon 45.82 44.03
Volatile combustible matter 39.60 41.30

Ash 2.84 2.84

Water 11.74 11.74

Ratio of volatile to fixed
combustible 1:1.16 1:1.06

Climate

The climate of the Moose Basin has
been so often described that I need
hardly mention it here. In general

there is little or no variety north of the

height of land as far as Moose Factory.

The snow usually melts during the last
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two weeks in April, and tins ice leaves
the rivers about the same time. Vege-
tation is delayed, and it is the end of

May before the leaves appear on the
deciduous trees. June, July, August,
and the early part of September are
warm, sometimes excessively hot, and
with a plpnteous supply of rain. The
latter part of September, October, and
much of November are chilly and rainy,

with occasional flurries of snow, but
with much fine autumn weather. By
the end of November winter has be-

gun, and lasts until the beginning of

April. This season is bright and de-

lightful, and though exceedingly cold,

yet the air is so bracing, especially in

the interior, that I doubt if its sever-

ity is felt as much as in more south-

ern latitudes. Apparently, however,
the seasons are subject to great variety.

For instance, the summer of 1901 was

tory some small apple trees and plum
trees which, though they have not borne,
are apparently growing well.

Soil

The soil of the great central interior
on the old land plateau is excellently
suited for agriculture. It is a rich clay
loam of great fertility. Where tried for
vegetables, as at New Post, it is won-
derfully productive. I have walked for
miles across country, passing over only
this splendid soil. It is unfortunate
under these circumstances that so
much of this region, especially the
northern part, is swampy, because with
such singular uniformity of surface
draining, when the country is opened
up, may be difficult. Towards the south
of the upland there are not nearly so

Locality. Water. Ash. Volatile.
Fixed

carl inn. Remarks.

Golden City, Colo., 56 ft.

below surface 13.43 3.85
Carbon, Wyoming 6.80 8.00
Monte Diab< ill >. Cal 3.28 1.70

Germany 4.60

Min rvc Land 10.00

Big Rapid, Missanabie 20. OH 2.95
Abitibi, Blacksmith rapid. 16.46 7.28
Soweska river (23) 12 .25 25 .

3

1

7.56 10.88
13.92 31.04

Abitibi, Blacksmith rapid. 10.34 32.67
Kwataboahegan river 11.39 36.22

V-A miles above foot of
Long rapid Abitibi 8.17 57.64

Peat , Kwataboahegan K .

.

13.56 1.73

Peat, L. Kesagami 14.38 16.80

37.15
35.48
47.05
52 . 51 1

57.40

40.12
39.66
42.96

57.38
39.00
33.67
38.20

very hot and dry, hardly any rain fall-

ing from the end of May until the
middle of September, when torrents of

rain deluged the country for the two
following months. Last summer, 190;],

was damp and with scarcely any really

hot weather, while the autumn was
partly fine and partly rainy. Light
summer frosts have been known to oc-

cur in the Moose Basin, but are not
common. All the hardier vegetables

and even Indian corn and tomatoes are

grown at New Post on the Abitibi.

Cereals, with the exception of barley

and oats, have scarcely been tried., but

I see no reason climatically why they

should not thrive as well as around
Sault Ste. Marie. The bishop of Moos-
oree has in his garden at Moose Fac-

(23) The high ash in the case of tho
Soweska lignites is probably in part due
to the fact that the specimens for analy-
sis were taken from the outcrop, into
which much impurity had filtrated along
the stratification planes.

15. 5"i

39.72
44.90
42.90

32.60

36.87
36.58
19.45

24.18
16.04
23.32
13.59

27.50 6.87
59.80 21.91
47.55 21 .27

Gray ash.
Light gray ash, nearly white.

Drill brownish black, powder same.
Compact ash, brick color.

Compact, brilliant, black color, irregular
fracture. Powder brownish black:
yield- coke.

Woo.lv lignite. Ash greenish yellow.
Mosslignite. Black, ash yellowish green.
Lignite. Black and fairly good. Ash

greenish yellow.
Woody lignite.
Argillaceous lignite. Ash yellowish.
1 kmglomerate lignite. Ash reddish brown.
Argillaceous lignite. Greenish ash.

Lignite. Yellowish ash.

many areas of swamp; in fact, no more
than one should expect to find in any
new and unopened region, or as existed
in southern Ontario prior to the clear

ing of the forest, and the. character of
the soil on the whole is much better.

Tn general, the width of the clay belt

is about ninety miles where it crosses
the Missanabie, and about sixty miles
on the Abitibi.

It has been mentioned that by far the
greatest part of the coastal plain reg-

ion is covered with muskegs, and is in

its present condition unfit for agricul-

ture; but the alluvial flats of the vari-

ous rivers which are not flooded in spring,

the numerous islands, and finally iver

bank strips of land varying in width
from a few yards on the small streams

to one-quarter or one-half a mile along
the large rivers, are quite suited for

farming. It is apparently mainly a
question of drainage. The impervious

clav substratum does not allow a free
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movement of water in so level a region,

especially as with clay and boulders
packed up along the edge of the bank
there -is a slight slope towards the in-

terior rather than towards the river,

especially near the sea. However, I

observed in the southern part of the

plain, where the forests had been re-

cently burned off, and with it the

muskeg moss, that the underlying soil

was laid bare and was in these places

quite or nearly dry, or merely moist,

for miles, and where the moss had been
entirely removed was supporting a rich

growth of wild grass. Ihis was es-

pecially observable on the completely

timber-stripped area on the Opazatika
near Scott's island, and in the hind

passed over in a trip made across coun-

try from the foot of the Long rapids

of the Abitibi to the Grand rapid on
the Mattagami. I therefore believe

that much of the land, particularly the

southern part where the sphagnum
growth is light, can by burning off the

moss be made suitable for fanning.

The northern part, with its treeless mus-

kegs and with moss of great depth,

seems a more difficult problem. The
land around the upper Nettogami river

beyond the Pre-Cambrian boundary and
around lake Kesagami itself is no-

where good. Where not peat bog, mus-

keg or tamarac swamp, it is too sandy

or gravelly to be >f any value agri-

culturally.

The southern shores of James bay
from Moose Factory to the Ontario-

Quebec boundary Une are bordered by

wide plains but slightly elevated above

the level of high tide, covered in sum-
mer with a luxuriant growth of wild

grass and flowers. Avhich at the end
of the season is quit'- four feet in height.

Formerly the home of hundreds of cari-

bou, it would with the opening of the

country become immediately suitable

for the grazing ground of domestic

cattle.

Forest Trees

The forest trees of northern Ontario

are : White spruce (Picea (24) alba I,

Black spruce (Picea (24) nigra),

Balsam (Picea (24) balsameai,

Tamarac (Larix americana), Banksian
pine (Pinus banksiana). Cedar (Thuya
occidentalism Aspen poplar (Populus tre-

muloides), White birch Petula papyra-

cea), as well as White pine (Pinus stro-

bus), Red pine (Pinus resinosa). Swamp
elm (Almus americana). and Black ash

(Traxinus sambucifolia) . which are

found sparingly towards the southern

part of the area. Among the common
shrubs may be mentioned several spe-

.cies of Falix Mountain maple (Acer penn-

ed) Abies.

sylvanicuni) White alder (Alnus incana),
Green alder (Alnus viridis), Red cherry
(Prunus pennsylvanica), Choke cherry
(Primus virginiana

)
, Mountain ash (Py-

rus americana), Service berry (Amplau-"
chier canadensis), Hazel (Corylus am-
ericana). Juniper (Juniperus communis),
and Hawthorn (Crataegus coccinea), to-
wards the south.

The distribution of these various trees

and shrubs is important, as showing the
capabilities of the region from a cli-

matic standpoint. Some years ago 1 saw
a tine grove of swamp elm growing on
the Kapuskasing, 70 miles below the
lake of the same name, and this

year I observed some on the Skunk
islands of the Missanabie, as well as near
the mouth of the Blue Water river be-

low New Post. White and red pine grow
on the Abitibi as far north as Iroquois
falls, and I saw a lonely white pine down
the Kapuskasing some thirty miles
south of the White Spruce river. These
points may, I think, be said to mark
the northern limit of growth of these
particular species.

In the dry land throughout the coun-

try white spruce, the two poplars, baJ

sam, and birch are the principal fore*,

trees, and these grow with a luxuriance

and, when allowed, to so healthy a size

that there is no doubt of the good char-

acter of the soil. In the muskegs and
swamp land is a stunted growth of

black spruce and tamarac, though even
on the edge of the muskeg the black
spruce is quite large enough for pulp
wood, while the tamarac in the more
southern swamps of the region, though
now mostly killed by the larch saw-fly,

was once of large size. Cedar grows
commonly along the river edge, and
Banksian pine at the few points where
solid rock is exposed or where the soil

is sandy. The latter is a beautiful tree

which often attains a circumference of

four or five feet. Large cedar occas-

ionally have a circumference of ten feet;

though the soundest specimens and those
of greatest and straightest height are
of much smaller horizontal dimensions.
Spruce has a maximum circumference of

seven feet or a little more. Aspen and
oottonwood are a little smaller, and
birch seldom if ever exceeds four feet.

Often for miles along the river and
stretching for miles into the interior

in the more southern part we have this

splendid forest, but in general by far the

greatest part of the country is wooded
with second growth and not by original

forest, from the midst of which stand
out sometimes single individuals and
often large tracts of the forest of by-
gone days. The timber along the Mis-
sanabie and Opazatika is almost en-
tirely of second growth, that along the
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kapuska-ing and Ground Hog i3 better,

while that along the Abitibi is the best

of all, and in the upper reaches of this

stream, the river is bordered for miles

by excellent timber. On the coas-

tal plain the timber on the main
Moose and Abitibi is chiefly second-

growth, with here and there patches of

good timber, but the Kwataboahegan is

edged for miles of its course by a su-

perior forest growth, and the same thing

applies to the Kattawagaini, or eastern

branch of the West river.

The Ravages of Fire

It is unfortunate that so much of the

timber of the north has been destroyed

by recent fires. During the dry sum-
mer of 1901. a conflagration swept the
whole country from the Kabinagami -is

far east at the Little Abitibi,and another
even more terrific in its fury devastated
the region southeastward from lake
Kesa garni almost as far as Grand Lake
Victoria, on the upper Ottawa. On the

Missanabie from the Skunk islands to

the mouth of the Soweska there is

scarcely a green tree standing, the few
remaining patches standing out as oases

in a desert of blackened rampikes. The
burned area extends on the Opazatika
from below the foot of Skunk island to

the Opazatika canyon, though fortun-
ately more clumps of green have escaped
the fire. On the Mattagami there is a
clean sweep from the Grand rapids al-

most all the way to the mouth of the

White Spruce river, which joins the Ka-
puskasing about 30 miles above its con-

fluence witli the Mattagami. In 1901

before the fire had passed over the coun-

try I journeyed down the Kapuskasing
and Mattagarni, and made frequent obser-

vations on the magnificent forest which
then extended along- both these rivers,

and which stretched away in virgin fer-

tility from the river banks. This sum-
mer an Indian from the White Spruce
told me of the terrible destruction which
the fire had wrought. The force of the
fire had somewhat abated by the time
the Abitibi river was reached, and,
though great stretches of the country
from New Post northward have been de-

prived nf timber, there is still much fine

forest along the lower reaches of the

river. I do not know exactly how far
west the fire spread, but in our trip up
the Wabiskagami our course lay for 30
miles in a more or less westerly direc-

tion, and for that distance we passed
through a wilderness of blackened tree
t ranks.

The loss from these forest fires is

enormous. When it is realized that
this one fire devastated an area of

at least 3.000 square' miles and destroy-

12 M.

ed as well hundreds of moose, bear, cari-

bou, and innumerable small animals, it

will be realized in a slight degree how
great has been the destruction. Let one
travel for miles, be it overland or by
water, through these blackened des-
erts, without seeing or hearing a living
thing, let him listen in midsummer to
the sighing of the wind through these
leafless rampikes, and he will realize
the sadness of the Indian lament that
he must now leave his hunting grounds
and go elsewhere, far to the eastward
or westward, to seek new spots where
the game yet lives. I was in the coun-
try during that terrible fire of 1901, and
1 shall always remember the davs we
Passed in semi-darkness, hourlv e'xpeet-
ing to have to take to the water to
save our lives. Fortunatelv we were
beyond its path to the east, but other
members of my party were not so for-
tunate, losing all their clothes and
equipment, and one old Indian died from
the effects. It has been said that most
of these fires have been started by
lightning. Some may have been, but
most of them are ignited not bv the In-
dians, although they are unfortunately
far too careless, but by occasional white
tourists who find their way down the
various rivers every year to the Bay.
and who do not realize the awful dan-
ger of a fire once started in the great
spruce forests of the north. It mav be
suggested that these great forest fires
have the advantage of destroying the
moss on the muskegs and making these
lands fit for agriculture, but the damags
done far outbalances the gain in this
way. and it will be ample time to clear
the drier muskegs when the country is
opened up.

The flora of the Moose Basin is not
especially distinctive. It is that which
prevails from the Gulf of St. Lawrence
to the edge of the prairies of Manitoba,
and many of the commonest species are
found also in southern Ontario. During
tlio months of June and July the wide
banks of the streams are turned in + o
veritable gardens with cyprepedrum ju-
brum, rosa blanda. lilium tipridum. ane-
mone alba, and many other species, and
until late in September various species
of solidasjo and aster brighten the valley
with color. Many a northern pond is

beautified by its pond lilies and patom-
nsretons. and even the desolation of
the brules is relieved by a marvellous
growth of blue and red fireweed. The
ferns of the north are also beautiful,

and many a narrow valley is for the
short summer turned into a tropical par-
adise by the luxuriance of their foliage.

Osmunds regalia is the commonest and
most showy, but there arc many other
spocies.
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Northern Scenery

The scenery of northern Ontario is

often beautiful, and though occasionally

monotonous and lacking diversity, it is

nevertheless a region well worthy a visit

from lovers of "the beautiful. High up
on the upland plain the numerous lakes

with their rough, rocky shores casting

sombre shadows in the dark waters ;

their deep bays; their many tree-girt

islands, separated by narrow channels;

and their long, gravelly points, all re-

mind one of the charms of the Thousand
Islands of the St. Lawrence. Lower
down on the various streams the change

from the long sweep of still water to a

wild dashing rapid, cascade, or fall, is

often charming. The grandest and wild-

est scenery occurs in the last few miles

of the streams on the upland plain at

the point where they descend rapidly

towards the coastal plain. The rapids

passed by Riverside portage on the Mis-

sanabie are a magnificent sight. Here
the river is hemmed in to a width of

a few yards, and dashes with tremen-
dous velocity between high wall 3 of gnu-s.

Half way down the cascade an extra-

ordinary columnar pillar sixty or sev-

enty feet in height rises from the water,

and around this the water seethes and
boils with terrific force. From time im-

memorial the Indians have known this

strange place as Conjuror's House.

The Breakneck falls, with their

straight drop of 60 feet: the deep, rusty-

walled cauldron below: the beautiful

tree-covered island dividing the falls in

two; and the wild canyon which con-

tinues below the falls make a splendid

bit of scenery. The view from the ridge

along the Abitibi canyon is one long to
he remembered. Two hundred feet he-

low foam in fury the waters of the

great stream, here da shiner over a ledge

in a steep, sharp fall, there surging
through a whirlpool, or again seething

asrainst one or other side of the dark
cliffs which border it. In the brilliant

sunshine these rocks appear various
shades of gold, purple and red. while in

the sombre shade they seem of
an inky blackness. Lower down the

canyon towards the north where the
precipitous walls in places give way to

more gradual slopes, the dark gorge is

relieved bv the splendor of the northern
forest, while off to the south the deon
canyon is lost in the tree-covered hills

which stretch away to the horizon.

The lower Moose, with its low mono-
tonous shores, and its many flat bars
and islands, presents nothing especially

attractive to the eye, but there is some-
thing inexpressibly majestic about tlr>

great sweeps and bends of a mighty

river, with the banks merging and dis-

appearing in the distance at the sky
line.

Wild Animals

Every year a few sportsmen are at-

tracted to those great, lonely wilds, and
seek rest and quiet from the strenuous
life of our busy southern -cities in these

ideal pleasure grounds. In a few years,

more and more will take advantage of

the delightful scenery and good hunting
of the region, and these will be but the

fore-runners of hundreds who will come
in the future, as. our urban population
grows.

Moose were exceedingly plentiful dur-

ing the summer. Formerly this giant

of the forest was never seen around
Moose Factory, but this season we saw
several within a few miles of the post.

One was seen by my men near lake
Kesagami, and the Indian who was my
guide told me that this was the first

he had ever known to visit that part of

the country. Caribou do not seem to

be so abundant, and none were seen
during the summer. Red deer are not un-

common as far north as New Post. Bear
occur commonly, especially in the upper
part of the coastal plain, where they
find excellent food in numerous berries

on the new brules. All fur-hearing ani-

mals apparently are decreasing, and the

fire of 1001 made terrible inroads into

their numbers. We saw occasional mar-
ten, mink and otter, but not a single

beaver, notwithstanding the fact that
many of our side trips during the sum-
mer were made into unfrequented lakes

and streams admirably suited to be the

home of this interesting animal ; though
at several points we saw signs of him
in fresh cuttings.

Aboriginal Inhabitants

I am told that the number of Indians
in the Moose basin is rapidly diminish-
ing. This is due in part to the large

annual emigration southward to the
Canadian Pacific railway, and also to

the terrible decimation of the tribe of

late by tuberculosis and measles. The
latter disease swept off quite one-fifth

of the population of Moose Factory dur-

ing the summer of 1902, and this sum-
mer during my short stay in the region
the mortality from tuberculosis was
really tragic. In fact, the present con-

dition of the Moose Indian is most de-

plorable. The Hudson's Bay Company
lias much diminished in grandeur of

late, and the chief depot formerly at

Moose has been removed to Charlton
island, so that the Indians who formerb'
found work in unloading the ship at
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Moose Factory, and in charging the vari-

ous vessels which carried the outfit of

other posts have been deprived of this

employment. Moreover, many of the
Scotch servants of the company have
been discharged and have gone to the
railway with their families, so that the
supply of cattle formerly kept at the
Factory has been greatly lessened. This
remoATes another means of livelihood

from the natives—that of cutting fodder
for the cattle. Then again, their nat-
ural means of livelihood is no longer
productive. The supply of fur-bearing

animals in the region is undoubtedly
small, and though moose is increasing,

still this animal is in numbers far too
few to supply the Cree Indians with
meat during the long winter—a lack
which a comparatively large number of

muskrat, hare, and partridge by no
means fills. Of late it has become more
and more necessary to depend on the
imported provisions of the company, and
without the wherewithal to obtain these

their long winters are passed in a state

of semi-starvation, in which condition
they are a ready prey to disease. Many
of them have taken to living around the
Hudson Bay post at Moose Factory, even
dwelling in houses in winter—a pro-

cedure absolutely fatal to them in that
they do not understand the first prin-

ciples of ventilation, and the change
from the fresh air that circulates freely

through their wigwams to a hot and
stuffy, dark, dirty roo:n i- disastrous.

As compared with the well dressed, well-

fed, healthy Ojibways of Lake Abitibl,

Xew Post, or Xew Brunswick House,
they are a miserable, squalid, poorly

clad, and sickly people, quite unlike one's

idea of the noble red man. Yet in spite

of their condition they are a charming,
simple, imaginative, and at times grate-

ful people; and I do think some seriou>

efforts ought to be made to alleviate

their distressing condition. Though not
by nature specially industrious, still at
the same time they are not lazy, and
as a rule if they have work to do they
do it to the best of their ability. The
advent of a free trader to Moose Fac-
tory a year aero pave work to most of

them, but I do not think that it was

of a kind likely to prove 01 lusting in-

t to them, and rival trading doea
not improve the morale of the Indian.

Every effort is being made to amelio-

rate the state of the Crees by the Bishop
of Moosonee and Mrs. Newnham, but
the path of these benefactors is not an
easy one. and they receive little or no
support from outside. Mrs. Xewnham
has herself built a well equipped i

small hospital, well cared for by Miss
Johnson, a deaconess and carefully

trained nurse. When 1 was at Moose
Factory this summer. 1 saw several In-

dians leave the hospital cured of their

various complaints, and well

taken care of during their last few hours
of life. During the epidemic of measles
a year ago the presence of the hospital
with its willing workers doubtless saved
almost the complete annihilation of the
tribe.

The condition of the Ojibway, who oc-

casionally hunts as far north as lake
Kesagami. is infinitely better than that
of his northern Swampy Cree neighbor.
In the first place, he has had less of

the evil, and to the Indian deadly, con-

tact with white men. His hunting
grounds are wider and better stocked,
and he gets a better market for his furs.

On our return journey in the autumn
we fell in with a band of Ojibways on
lake Abitibi. and I was really surprised
at their opulence. They were well and
neatly dressed, and abundantly supplied
with food for the winter. Moreover,
they were apparently an intelligent, self-

reliant, and independent people, in de-

lightful contrast to the importunate
Crees.

It is with pleasure that I acknowledge
my indebtedness for the many courtes-

ies extended to me and to my party
during the past summer by the various
officers aud servants of the Hudson's
Bay Company, and by the missionaries
of the Church of England in northern
Ontario. Especially do I wish to thank
the Bishop of Moosonee and Mrs. Xewn-
ham. whose kindness to us. as well as
to all strangers who have found their

way to the shores of James Bay. turned
that far away outpost of civilization

into a veritable haven of rest.



Devonian Fauna of Kwataboahegan River

By William Arthur Parks

The fossiliferous rocks deposited on
the northern flanks of the great Arch-
aean axis of Ontario occupy a vast area
to the south and west of James Bay.
They reach from the border of the old

land to the waters of the sea and are

responsible for many of the physio-

graphic features of Die coastal plain.

To their presence must be ascribed the

character of the Moose river from
Moose Factory almost to the long port-

age, as well as for that of all the

tributaries of the Moose, the Albany
and the other streams of the coastal

plain. Little has been done to deter-

mine the exact horizon of these rocks.

but it seems probable that a fringe of

Silurian deposits lies on the flank of

the upland, at least in places, while the

major portion of the Palaeozoic area is

composed of rocks of an age comparable
with the Upper Helderberg.

The writer has at various times had
an opportunity to examine the series as

presented on the Abitibi, the Moose, the

French, the Kwataboahegan and other
streams of the Moose system. General-

ly speaking, the assemblage of fossils

at these different points is practically

similar, but far too little work has been
done to enable us to say that but one
horizon of Devonian rocks is exposed in

the basin of the Moose river. It is in

no wise the purpose of the present

paper to attempt to classify the depos-

its of the Palaeozoic in this region, but

merely to add to the available infor-

mation concerning the series as a whole.

More particularly it is desired to de-

scribe the fossils of the Kwataboahegan
river, a tributary entering the Moos.'

on the north side about 12 miles above
Moose Factory.

The following notes are the result oi

a little desultory collecting while en-

gaged on work in connection with the

recent expedition to investigate the

coal of the Hudson's Bay slope. The
rocks on the Kwataboahegan teem witli

fossils and form a rich hunting ground
for the palaeontologist. While it is

thought that the accompanying list is

much more complete than any previous-

ly obtained, it must be admitted that
but a small percentage of the forms
actually occurring are recorded.

The strata exposed on the Kwata-
boahegan present limestones of a yel-

lowish brown color, literally filled with
organic remains, mostly in the form of

casts. The general appearance of this

rock is strikingly like that of the

Ouelph limestone and dolomite of

southern Ontario. A grayish limestone

is also seen, but the stratigraphical re-

lations of the two series remains to

be worked out. The gray rock is poorer

in the remains of molluscs, but is far

more prolific in corals and brachiopods

than the soft yellow variety. This lat-

ter rock is much better exposed on the

Ivwataboahegan than elsewhere in the

Moose basin, exactly comparable rocks

not being observed by the writer on
either the Abitibi or the French river.

As above stated, the conditions of last

summer's work did not admit of any
attempt to differentiate strata. The
following lists must be regarded there-

fore as simply indicative of the gen-

eral fauna of the Devonian as ex-

posed on the Kwataboahegan river. It

is to be hoped that at no distant date

an opportunity will arise to carry ou1

in detail the interesting work of com-

paring the Palaeozoic strata to the

north with those to the south of the

Archaean protaxis.

In the summer of 1002 Mr. YV. J.

Wilson made a small collection of fos-

sils from the rocks of the Kwataboahe-
gan, a list of which appears in the Re-

port of the Geological Survey of Canada

for 1902. All the species collected by

Ah. Wilson were observed with the ex-

ception of G-omphoceras beta. Although

from time to time occasional fossils

have been recorded from the .Moose

[180]
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b;wii by Dr. Bell and others, so far as
the writer is aware, the work of Mr.
Wilson furnishes the only record from
the Kwataboaliegan. (.Jomphoceras
beta is therefore added to the lisit of

species seen last summer. The uniden-
tified forms of Air. Wilson's collection

are not considered.

Anthozoa

Great numbers of corals are to be
seen in both the yellow and the gray
limestone, particularly the latter. The
corals, more especially the rugose va-
rieties, resist the action of the weather
better than the enclosing rock, and are
therefore found free along the shore of

the stream. The following species were
obtained:

l-'avo-ites basaltica, Gold.

Favosites hemispherica, M.-E. and H.
Favosites turbinata. Bill.

Favosites winchelli, Rom.
Favosites gibsoni. sp. now
Alveolites squamosus, Bill.

Alveolites vallorum, Aleek.?, indet.

Syringopora nobilis, Bill.

Syringopora nobilis, Bill.

Syringopora perelegans, Bill.

Syringopora hisingeri, Bill.

Diphyph-yllum, arundinaceum, Bill.

Diphyphyilum simcoense. Bill.

Phillipsaster gigas, Owen.
Phillipsaster verneuli, AI-E and H.
Acrophvllum oneidaense, Bill, (uoubt-

ful).

Streptelasma prolineum, Bill.

Zaphrentis gigantea. Lesueur.

Crepidophyllum archaici, Bill.

(vatliophvllum exiguum. Bill.

Cyathophyllum halli. M-E and H.
Gladopora eryptodens, Bill.

As far as possible the revision of the

Canadian corals by Lawrence M. Lambe
was followed in identifying the above

species (1), RomingerJs species, Favo-

sites winchelli, is however, retained (2).

Favosites gitson i

sp. nov.

On the Kwataboahegan river a single

specimen of a remarkable favositoid

coral was obtained for which the above
name is proposed. The eorallum forms
an almost circular stock with a ilia-

meter of six centimetres. i he speci-

men obtained is 17 cm. long and is sharp-

ly broken at both ends. Tn this length

of 17 cm. then 1 is no perceptible taper-

ing of the eorallum. so that it is a fair

conclusion that the coral attained a con-

(1) Contributions to Canadian Palaeon-
tology: Vol. IV., Pts. I & IT.

(2) Geol. Sur. Michigan, L873-1876 (Low-
er Peninsula).

Biderable length, possibly several feel

The corallites are disposed so symmetri-
cally around a central axis that we are
forced to ascribe an erect position to
the living colony. Whether the eoral-

lum branched, as in mo»t of this type of

favositoid corals, it is impossible to
say; the specimen shows no evidence of

this manner of growth, but it would be
premature to say that it did not exist.

The corallites arise by intermural gem-
mation at the axis of the colony, and
grow upwards three centimetres, in

which distance they diverge from the
axis three-quarters of a centimetre.
Here they turn abruptly outwards, and
continue to the surface in a direction
strictly at right angles to the central
line of the eorallum. The corallites are
practically equal in size, the largest be-
ing slightly under a millimetre in dia-

meter. They are strictly polygonal, in

most cases hexagonal, in shape, and are
closely apposed, there being no trace
of interstitial tissue. The intermural
pores occur in the sides of the corallites

and are of comparatively large size, one
quarter of a millimetre in diameter, and
separated from each other by double
that distance. The large size of the
pores and their considerable frequency
necessarily occasions accidental conflu-

ence across several corallites. so that
the weathered surface shows small veri-

form depressions where this has occurr-

ed. The tabulae are somewhat fiexu-

ous and in many cases incomplete
fsquamulae) : about five occur in the

distance of one millimetre. It will be
seen therefore that the irregularity of

the tabulae will be interfered with by

the intermural pores, giving rise, in ver-

tical sections, to zooidal chambers con-

nected by large channels, which in some
cases are seen to cross several coral-

lites. Septa appear to be entirely ab-
sent.

A mo^t remarkable feature of this

coral is the concentric lines of growth,
appearing most distinctly on the cross

fracture which has been subjected to

weathering. The first of these line- ap-

pears at a distance of one centimetre
from the centre: about ten rings are to

:i from this point in a similar dis-

tance outward, being more closely crowd-
ed a^ the periphery is approached. A
photograph of the weathered end is re-

produced in PI. Ik. Fig. 2. and a sketch

in PI. VJL1., Fig. 1. The weathered effect

i- -ecu to arise from the fact tnat the

wall matter is more soluble than the in-

filtered calcite tilling the cavities. This

will account for the radial, tube-like ap-

pearance. The concentric rings are seen

tii owe their original to a differential

weathering in the walls of the coral-

lites. ,iu,. to a difference in texture ob-
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taining at the same time in all the cor-

alites of the colony, thus giving rise to

uniform concentric rings. On a polished

surface the resistant portions appear as

clear lines across all the corallites, while

the more readily weathered parts are

represented by alternating milk-white

portions. As' the clear portions with-

stand the action of the weather while

the rest of the wall is disintegrated., it

follows that the unaltered part will ap-

pear as a ring embracing all the coral-

lites and surrounding the axis of the

corallum. The reason for the hardening

of all the corallites at the same level

is no doubt to be sought in the different

activity of the organism in the different

seasons. Thin sections show excellently

this difference in growth; the clear por-

tions appear as such, while the white

parts appear dark under the microscope,

no doubt owing to a less dense struc-

ture and the inclusion of air. Further,

distinct lines of growth can be made
out. It appears that the substance of

the wall of the corallite was deposited

in layers with a greater or less slant

towards the centre of the tube. In sum-

mer the growth was rapid and the slant

steep as shown in the dark' parts of the

section, while in winter the growth was
slow and the inclination of the lines of

growth much less pronounced, as shown
in the clear portions of the section.

Stromatoporoidea

The only Favosites that at all re-

sembles this species is F. cariosus, Davis,

figured but not described in the Fossil

Corals of Kentucky. The corallites are

however, much larger and lack the lines

of growth characteristic of our species.

The corallum seems to be smaller, but
without any description of Davis' form
it is impossible, even hazardous, to make
comparisons. (Plate 1.. Figs. 1-."): plate

II.. Fig. 2: plate VTL. Figs. 1-2).

This interesting class of organism oc-

curs in great abundance throughout the

region, and in many cases the specimens

are preserved with such perfection as

to render their identification possible.

The determination of species of Stroma-
toporoids is always attended with great

difficulties, first, because it is practi-

cally impossible to obtain all the mat-

erial desirable for the presentation of

the various features; second, because the

preservation is in many cases imperfect;

and third, because the specific differen-

tiation depends on point of minute struc-

ture showing such gradual differences

that it is almost impossible to draw
the dividing line.

In the following notes the writer has
attempted to identify-with known spe-

cies as many forms as possible, and to

create new species only where the char-

acters of the specimen are different from
some emphasized point in the descrip-

tion of known species. He is prepared

to admit however that on the one hand
all the species might be considered new,

or on the other hand, by the neglecting

of certain characters they might all be

ascribed to previously described types.

There is little doubt that the surface

character of stromatoporoids alters with
age. Deep sections show that the in-

flection of the laminae into monticules

is acquired in laner life. Unless a sur-

face peculiarity is persistent from the

younger to the oldest laminae, it can
have no specific value. Certain surface

characteristics as granulation, etc., may
by thus persistent but mamelons, etc,

are not. In the lack of any recognized
system in this matter the writer has
preferred to put stress on the minute
differences of structure, but has been
forced to regard surface character when
that character has been used by authors
to define their species.

Syrmgfostroma restigouchense

Spencer

A specimen was obtained agreeing in

a general way with Spencer's species

from the Silurian of New Brunswick.
The form of the coenosteum is the same.
and the nature of the surface, with its

astrorhizal markings almost identical.

In vertical section, however, a consid-

erable difference is observable : the pil-

lars are less stout and less uniform in

size, while the concentric elements are
thinner and more sharply defined. On
the whole, however, there is no more
difference than is to be expected in the
same species at a slightly higher hori-

zon.

Syringostroma aurora

sp. nov.

This species forms an extensive some-
what flexuous coenosteum attaining a
thickness of two inches or possibly more.
The surface is minutely granular and
has well marked astrorhizal systems
about 15 mm. apart. The astrorhizal

canals are distinct but extremely deli-

cate, and the different systems seem to

anastomose. In vertical section the re-

semblance to S. nodulatum is pro-

nounced, but only five vertical pillars

occur in a distance of two mm., while

Nicholson gives six or seven as thus oc-

curring. Further the very points which
distinguish S. nodnlatum from S. resti-

gouchense are lacking in S. aurora. In

the latter species there are no mame-
lons which is the chief character of S,
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nodulatum, and the astrorhizal systems

instead of being less developed are much
more extensive. / Had not Frof. Nichol-

son emphasized these points of differ-

ence as characteristic of S. nodulatum
there would be no difficulty in consid-

ering the species identical; as it is we
must regard S. nodulatum and S. aurora

as the products of the evolution of S.

restigouchense in two different geogra-

phical regions. The presence of mame-
lons is doubtless a character acquired

by age; deep vertical sections show a
constant increase outward in the bend-

ing of the laminae into these structures.

Plate 11.. Fig. i. and plate III... Figs. 1

and 2.

Syringfostroma densum

Nich.

A specimen referable to this species

was collected. Like nearly all the ex-

amples from our region, however, cer-

tain points of difference are observ-

able, more particularly in the nature
of the astrorhizal systems, the centres

of which are 15 mm. apart, while in a
specimen of S. densum in the collection

of Byron E. Walker. Esq., they occur
at a distance of five mm. In our speci-

men the surface is minutely granular,
precisely like that of Stromatoporella
turberculata, Nich. The surface is not
described by Nicholson, but Mr. Walk-
er's specimen shows no granulation of

this nature.

Clathrodictyon laxum
Nich

This specimen conforms very closely to

the description of the type.

Actinostroma moosensis

sp. nov.

This specimen verj closely resembles

A. stcllulatuni. Nich.. but as the Eu-
ropean variety has not hitherto been
reported in America, ami a- the presenl

specimen differs in some distinct detail*,

it is though! better to establish a new
species.

The coenosteum is apparently mas-

sive and doubtless attains considerable

dimension^, fragments being obtained
several inelies in diameter and from one

to two inches thick. The laminae are

distinct, and disposed in concentric lay-

ers from one fifth to one-sixth of a mil-

limeter apart. Considerable crumpling
is observable in the laminae particularly

where they bend upwards to form the

mamelons. This surface character seems
to be more strongly marked than in A.

stellulatum. as a constant and distinct

mamelons about four mm. apart cover

the whole surface of the coenosteum as

well as the surface which may be pro-

duced by fission along the laminae. Dis-

tinct astrorhizal systems are present

situated from each other a distance of

from 12 to 15 mm. orhizal ca-

nals are well marked, and continue their

course for the most part independent of

the mamelons. The systems are super-

imposed and are easily seen in vertical

section. As our specimen more closely

resembles the second type of the species

A. stellulatum, described by Nicholson
in his Monograph, it will be observed
that certain differences occur, as in his

species the mamelons are from five to

six mm. apart and correspond with the
astrorhizal systems. In all the types

bed in a stellulatum the maxi-
mum distance apart of the astrorhizae

is 8 mm. while the present example 12

mm. is the minimum and an extreme
of 20 mm. has been observed.

Furl her, the astrorhizal systems
are well developed with numerous
and long canals, sufficiently exten-

sive to anastomose despite the consid-

erable distance between the astrorhizal

centres. In vertical section, the laminae

are seen to be very distinct, continuing

their course quite independent of the

vertical pillars. These elements are

about one-fourth of a millimetre apart.,

and appear to be of equal strength to

the laminae. As they are much more
slender than in most species of Actino-

stroma. one is inclined, at first sierht to

think he is dealing with a Clathrodict-

yon. because it is manifestly impossible

to cut a section parallel to more than
a few of the pillars. The round cut

ends of the astrorhizal canals are dis-

tinctly seen in vertical sections. Tan-
gential sections show the ends of the

vertical pillars, and the hexactinellid

structure characteristic of Actinostroma,

and owimr to the distinct eminences of

the mamelons the section shows con-

centric rings with centres a variable dis-

tance apart. (Plate ITT.. Figs. 3 and 4.)

Through the kindness of Prof. .T. M.
Clark. State Paleontologist, Albany. N.

Y.. the writer was enabled to compare
this specimen with one from llaekberry,

eight miles above Rockford. Towa. This
specimen was unnamed, but is essen-

tially similar in external characters tc

that under review. He has also had the

privilege of comparing the specimen with
samples of A. stellulatum in the collec-

tion of Byron F. Walker. Fsq.. Toronto.

A small fragment of what is probably
a variety of the same species was also

obtained. The microscopic structure is

identical, but there are no visible as-

trorhizae and the mamelons are much
closer together.
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Professor Nicholson remarks that Ac-

tanostroma tyrrelli, Xich., is the repre-

sentative in America of A. stellulatum;

from his description it would appear that

the three species are much alike, and

that A. stellulatum occupies, in respect

to the development of mamelons and

astrorhizal systems, a position inter-

mediate between A tyrrelli and A moos-

ensis of the northern Palaeozoic areas

of Canada.
By comparing the type specimens of

Stromatopora solidula and S. expansa in

the museum at Albany with our species,

it is seen that the form is that of S. ex-

pansa, while the structure is closer to

S. solidula. An unnamed specimen from

Hackberry near Rockford. Iowa, which

I take to' be S. expansa. Hall and Whit-

field, exactly corresponds to the present

species in all external appearances. Sec-

tions, however, show some striking dif-

ferences. The vertical pillars in A. moo-

sensis are much farther apart and less

continuous through the laminae, it being

almost impossible to prepare a sect :on

in which a pillar can be traced through
more than two interlaminar spaces. The
laminae themselves are somewhat more
closely apposed in A. expansa.

The two species. A. expansa and A.

moosensis, are so much alike in exter-

nal appearance that it has been thought
advisable to reproduce the vertical and
tangential sections of both in order to

compare them under the came condi-

tions. (Plate TIT.. Figs 3 and 4—Acti-

nostroma moosensis. Kwataboahegan
river. Plate IIT.. Figs. 5 and 6—Actino-

stroma expansa. near Rockwood. Town.

Plate II., Fig. 3—Actinostroma moosen-
sis).

Clathrodictyon problematicum
sp. nov.

It is with some diffidence that a new
species is founded on the specimen about
to be described, as but one fragment is

available and that is almost destitute of

surface characters. The same or a close-

ly related species occurs at Le Roy. X.
Y., a section of which I was enabled to

compare although the specimen itself

was not available.

The concentric laminae are very ir-

regular in direction, but are quite well

marked and are distant from each other
about a third of a millimetre. The ver-

tical pillars appear in no case to pass
through the laminae, and in vertical

section vary in distance from each other
from a quarter of a millimetre to more
than one millimetre. The pillars do not
seem to arise from inflections of the
laminae, but are quite independent, in

fact the laminae are much more persist-

ent than in typical Clathrodictyon. The

surface appears to be without mamelons
but is slightly undulating and most min-
utely granulated. Astrorhizae were not
observed. In cross section, owing to the
flexuous nature of the laminae, the cut
edges of these structures are observable
as well as occasional round dots repre-

senting the vertical pillars. Xo infor-

mation is obtainable regarding the gen-
eral shape and mode of growth of the
eoenosteum. The mass of the stroiua-

toporoid is traversed by caunopore
tubes about two-thirds of a millimetre
in diameter, terminating on the surface
two mm. apart. The species is very
closely allied to Sitromatoporella sel-

wyni. Xich. In vertical section the re-

semblance is exact in the size of the

visicles, the only difference being in the
slightly 1p>* inflected nature of the lam-
inae at the points of departure of the.

radial pillars. In tangential section how-
ever there is a marked difference, an

none of the perforated tubercules of S.

selwyni are present to give the circular

cross section figured by Xicholson. An
artificial surface produced by fission in

C. problematicum shows a granulated
surface, but the little tubercules are only
about one-fifth of a millimetre apart,
whereas in S. selwyni the distance of
separation is one-half millimetre. Fur-
ther the eminences are much larger in

S. selwyni. and the greater ones are
perforated, a characteristic not observed
in C. problematicum. The tendency at
the present time is to regard the pre-

sence of caunopore tubes as of no diag-
nostic value.

As Xicholson regards the perforated
granules to represent the terminations,
of the zooidal tubes which he makes the.

main means of differentiation of the
genus Stromatoporella, it is apparent
that our species, in which these ele-

ments are entirely lacking cannot be-

long to this genus. The only other
established genus at all capable of re-

ceiving it is the genus Clathrodictyon,
and it is accordingly placed here but
with the limitation already commented
upon. (Plate IV., Figs. 5 and 6).

Stromatopora tubulifera

sp. nov.

One small fragment only was obtain-

ed of the species to which the above
name is provisionally given. The sjen-

eral form of the eoenosteum seems to

be of the same nature as Stromatopora
concentriea. No mamelons or surface

indication's of astrorhizal systems were
observed. A polished vertical section

suggests S3 1 ingostroma densum. Xich..

but a very close examination show* the-
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lack of closely applied concentric lam-
inae and the continuation of minute
clear vertical lines, representing the
zooidal tubes, for as much as two-thirds

of a millimetre. This condition is never
seen in Syringostroma densum, nor are
the occasional large pillars of that
species visible in our example. In thin

vertical sections the resemblance is en-

tirely lost, and the typical structure of

the genus Stromatopora is at once seen.

The latilaminae are apparent as well
defined lines a variable distance apart,

the average being about one millimetre.

Concentric elements between these lines

are barely distinguishable, and the radi-

cal pillars are apparently absent. A
distinct radial structure is however seen,

owing to the excellent development of

the zooidal tubes. These structures ex-

tend from latilamina to latilamina with
a slightly rlexuous course, about 15 ap-

pearing in the horizontal distance of

one millimetre in the case of thick sec-

tions; in very thin sections about half

that number occur separated by about
their own width of infiltered matter.
In transverse section the zooidal tubes
appear as distinct rings, by no means
constant in their distance of separa-

tion, but averaging from a fourth to a

sixth of a millimetre apart. The zooidal

tubes show distinct tabulae and in the

better preserved portions of the speci-

men are seen to present these structure

to the number of 16 in a millimetre.

Although the surface of the specimen
is too ill preserved to show any astror-

hizae, it is likely that such structures

were well developed as numerous large

round holes are to be seen in vertical

section particularly immediately above
the latilaminae. (Plate IV.. Tig. 1, 2,

3 and 4.)

Echinodermata

Of this class of organisms nothing
was observed except numerous indeter-

minable crinoidal columns.

Polyzoa

Great numbers of polyzon were ob-

served, nearly all being examples of the

family Fenestellidae. Must of these

fossils are in a very poor state of pre-

servation, and but few were collected.

The identification of the Polyzoa even
when in good condition is a labor of

time. Among those obtained, one much
resembles Polypora perangulata, Hall.

and another has a less striking resemb-

lance to Polypora shumardi. Prout. The

latter specimen has its fenesirules clos-

er together horizontally and farther

apart vertically than in P. shumardi.

Cyclotrypa borealis

sp. nov.

One small specimen was obtained of

a species of Cyclotrypa closely related
to (J. communis, L'lrich, and even more
nearlj \<> I . collina (3). But as both
of these species are ascribed to the
Hamilton formation, and as the present
example dill'ers in some details, it i-

thought advisable to establish a ix-v,

species as ab6ve. Zoafium, Hat, dis-

coidal, probably incrusting, epitheca un-
known. Total width of the specimen
about five centimetres, with a thickness
of live or six millimetres. These fig-

ures do not necessarily express the
total size of the zoarium, as but a por-
tion is accessible. Surface, gently un-
dulating; monticules very slightly rais-

ed, about 12 millimetres apart. Zooecia
circular from .2 to .3 millimetres in

diameter. Between the monticules they
are separated by about half their own
diameter. The zooecia on the monticules
are the largest and are separated from
each other by correspondingly great
distances. Zooecial tubes, circular and
thin walled. Lunaria apparently absent.
Mesopores angular, forming rings
around the tubes; size of the mesopiues
variable, some being as large as the
zooecia while others are about one-

fourth that size. An average of nine
mesopores surround each tube. Com-
monly only one or two mesopores occur
between the neighboring zooecia, but as
many as six were observed. Acantho-
pores apparently absent. Vertical sec-

tions show the zooecial tubes to possess
diaphragms at intervals of about one-

fourth of a millimetre, while the meso-
pores are more frequently crossed by
horizontal divisions which are crowded
towards the periphery and show a ten

dency to coalesce into continuous plate-.

. The species is closely related to Cyclo-

trypa (Fistulipora) collina, Ulrich, but
may be distinguished by the much
greater distance apart of the monti-
cules. The minute structure seems to

be almost identical, and although an epi-

theca was not observed, the vertical sec-

tion shows a distinct structural line

where the zoarium rests on the sub-

stratum. (Plate II.. Figs. 1 and 2).

Brachiopoda

The fauna of the series is nut par-

ticularly strong in this class of organ-

isms. The soft yellow rock shows very

few brachiopods, but the gray lime-

stone is much richer. Species were iden-

C3) Geol. Sur. Illinois, Vol. VIII., pp.
47t;-(Ts
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tified as follows, all from the gray lime-

stones :

^tropheodonta pattersoni, Hall.

^tiopheodonta rnequistriata, Conrad.

Stropheodonta dem rad.

fctropheodonta perplana, Conrad.
Stropheodonta coneava, Hall?

Strophonella ampla. Hall.

Spirifer duodenarius, Hall.

Spirifer arenosus, Conrad.
Spirifer euryteines, Owen, cf. forna-

culus, Hall. ?

Spirifer divaricatus, Hall.

Spirifer finibriatus, Hall (Reticularia

firubriata).

Spirifer murchisoni, Castelnau.

Spirifer varicosus, Hall.

Leptostrophia, cf. magnifica, Hall.

Camarotoechia tethys. Bill.

Khipidomella livia, Bill.

Atrypa reticularis. I.inn.

Chonetes cf. lineata. Hall. cf. yandel-

lana, Hall (Wings i

Chonetes antiop'ia, Bill.

Chonetes cf. loiiani var. aurora. Nor.

& Pratt, (very doubtful;.

Meristella nasuta, Conrad.
Amphigenia elongata, Yanuxeru (im-

perfect cast only).

Grypidula galeata. Dalman.
Athyris spiriferoides, Eaton, (rare).

Atrypa reticularis is by far the most
common form, and occurs in great num-
bers and with some diversity of orna-
mentation: it is common in the yellow
rock as well as in the gray limestone.

In addition to the species enumerated
above many casts of small forms, be-

longing to the Rhynchonellidae were ob-

served.

Gasteropoda

The number of univalves existing in

the seas of the period must have been
enormous. The yellow rock is literally

rilled with the traces of these organisms.
In no case however is the shell pre-

served, so that the identification of

species becomes a very uncertain mat-
ter. Casts of the interior are common,
but only occasionally is the impression
of the exterior preserved. The external
and internal ca=ts of species of Loxone-
ma or Murchisonia are among the com-
monest fossils of the area. While the

imperfect state of preservation makes
the identification of individual speci-

mens difficult, the occasional finding of

external casts with the ornamentation
preserved, shows that diligent search

would result in the establishment of

many new species. While many of the

jteropods are common to

both this area and the exposure* of

Upper Helderberg rocks in southern On-
tario and the State of New York, some

few features are significant. Particu-
larly noticeable is the fact that some
forms such as Pleurotomaria delicatula
or P. camera and P. adjutor, which
Hall regards as very rare in the rocks
of New York, are among the common-
est of the small gasteropods of the area
to the north. The great numbers of

Platyostoma lineata are worthy of

note. In the following list the forms
identified from internal casts only are

so indicated. It is apparent that the
authenticity of such forms is always
open to question.

Loxonema robusta

Hall

Numerous internal casts and imper-

fect impressions of the exterior. The
characteristic markings of Loxonema
were not observed. As this form is so

common, a photographic reproduction of

a large internal cast and of the gutta

percha impression of a smaller external

impression is shown in Plate V, Fig. 2.

Loxonema subattenuata

Hall

The same remarks as for L. robusta
apply to this speei'--.

Ca lonema bellat -la

Hall

Very numerous impressions of the

exterior of this form are excellently

preserved, and show types in which the

whorls are flattened, and also types in

which tliey are well rounded with dis

tinct sutures. Xunierous internal casts

are also found, the identification of

which is very doubtful. Some, in which
the sutures are suppressed and the

whorls flattened, are in all probability

referable to this species, while others

are more likely representative of some
species of Pleurotomaria or Holopea.

(Vide postea). The different shapes of

this species as figured in Hall's work
Pal. N.Y. Vol. v7. Pt. II., Plate XIV.,

are all represented here.

Euomphalus decewi

Bill

Several indistinct casts of the interior,

and an impression of the exterior are

representative of this species which ap-

pears to have been quite numerous.

Euomphalus

Cf. laxus, cf. elymeniodes; fragmen-

tarv ca-ts. very doubtful.
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Euomphalus
sp.

Very poor fragmentary cast of the in-

terior.

Platyostoma lineata

Conrad

Very numerous
;

great numbers of
casts, one showing a portion of the shell

with the external markings. This spe-

cies seems to have been attacked, in

many cases, by a most remarkable para-
site, which incrusts the whole surface,

giving at first the impression of an ex-

ternal shell which has adhered to the en-

closing rock and resisted the disinteg-

rating forces long after the inner shell

had succumbed. Microscopic sections

indicate that this is not the case, but
that the shell is covered with a strange
and undescribed parasite. This organ-

ism is now under study and a report on
its structure and probable affinities will

appear shortly.

Murchisonia desiderata

Hall

Both internal and external castsj

The external impressions of the revolv-

ing band are very indistinct, but it

seems to lie a little lower on the

whorl. The specimens appear to be a
little more slender and delicate than
Hall's species.

Strophostylus unicos

Hall

Two imperfect casts are provisionally

referred to this species, but there i~ a

strong probability that they are unde-

scribed species.

Holopea
sp

Three internal casts apparently not
belonging to any species mentioned in

this report. Somewhat resembles Pleu-

rotomaria itys. Hall, from the Hamilton
formation, but can not well be ascribed

to that species. On the mere external

casts it would be unjustifiable to found
a new species. A photograph is there-

fore given of the three specimens in

Plate V., Fig. 1.

Murchisonia
sp. indet.

A cast of a species with the revolv-

ing band midway on the whorls and
therefore distinct from M. desiderata.

Pleurotomaria delicatula

Var camera, var now Shell de-

1, trochiform ; spire slightly

elevated, apex minute. About
five whorls appear, rapidly enlarging to
the peristome. Aperture unknown.
Shell wider than high. Surface marked
by strong striae curving gently back-
wards from the suture to the revolving
band. Four striae occur in the space
of one millimetre. Revolving band dis-

tinct with fine striae showing curves di-

rected backward. Striae of the revolv-
ing band twice as frequent as on the
whorls. Revolving carinae absent. An-
swers very closely to Hall's description
of Pleurotomaria delicatula. As this

species is very rare in the rocks of New
York State Hall's description is meagre.
Our species seems to differ in certain

points. The revolving band is situated
above the centre of the whorl, so that
a view from above shows distinctly the
carinae of the band. The striae also

are as distinct below the band as above,
even more pronounced; this featn

directly opposed to Hall's description of

P. delicatula (4).

Pleurotomaria adjutor

Hall

Many good casts of the small variety

of this gasteropod were obtained. .While
there is no doubt of its identity, some
slight differences are. to be noted. The
shell is always small, about half the
size of the variety figured by Hall. The
revolving band is proportionately wider
and the striae are not multiplied a<

they are in Hall's figure. The carinae

are fully as well marked as the crests

of the revolving band and the lower
carina is as distinct as the upper. This

variety might be known as Pleuroto-

maria adjutor, var minima.

Bellerophon pelops

Hall

Very numerous internal casts

ably referable to this species.

An external cast resembling B pelops

but the peristome is not indexed at the

notch, and the revolving band is ele-

vated and extends only a short way up
the shell.

Although the Gasteropoda are so well

represented, for the reasons already

stated their identification is uncertain.

Nevertheless, it is certain that sufficient

time would yield external impressions

for the identification of all the species.

The occurrence of Pleurotomaria adju-

(4) Palaeontology of New York, VoL
V.. Pt. II.. Plate XIX., Figs. IS and 19.
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tor in considerable numbers (it is

doubtles the most prolific of the small

gasteropods) is very interesting as Pro-

fessor Hall comments on its rarity in

the rocks of the State of New York.

Scaphopoda

The remains of these organisms are

very numerous, but in no case was any
trace of the shell preserved. Internal

casts abound, but the exterior markings
are not well preserved. The abundance
of these forms is very characteristic of

the area.

Coleolus tenuicinctum
Hall

Numerous fragmentary impressions of

the exterior closely corresponding to

Hall's figures.

Coleolus tenuistrfatus

sp. nov.

External impressions numerous. Best
preserved and type specimen is four
centimetres long, with a width at tne

mouth of five millimetres. Shells dis-

tinctly curved. Delicate oblique striae

passing from the left towards the mouth
of the shell. (Plate VI., Fig. 9).

Coleolus

sp.

A much larger specimen, with the
striae running from an imaginary longi-

tudinal line with a slight obliquity to-

wards the mouth. Greatest diameter
eight millimetres. The whole shell could
not be less than ten centimetres long.

The annulations are more pronounced
than in the type specimen of C. tenui-

striatus, but they are of the same gen-
eral character, and may be merely the
result of the larger size of the indi-

vidual. (Plate VI..' Fig. 8).

(Zittel places these forms under the
Pteropoda, but lacking1 definite informa-
tion, Hall's systematic arrangement is

retained.)

Lamellibranchiata

As in the case of the Gasteropoda the

remains of bivalves are common but ill-

preserved. Without the expenditure of

considerable time in the field it is im-
possible to do justice to this class of

creatures. In the following notes no
attempt will be made to establish new,

ppecies. as the material is much too
fragmentary, but the writer is of the
opinion that a large number of new

species of lamellibranchs will eventually,

be found in this field.

Conocardium cuneus

Var. trigonale, Hall. Very numerous
and the best preserved of the lamelli-

branchs.

Goniophora
sp. indet.

The internal cast of a strongly angu-
lated variety somewhat resembling G v
perangulata, Hall, and even more like

some of the European forms. A pho-
tographic reproduction of this cast is

seen in Plate V., Fig. 3.

Modiomorpha
sp. indet.

Several imperfect casts. Do not cor-

respond to any of Hall's figures. Com-
pare Glossites patulus. Hall. Pal.. N.Y.,
Vol. V., Pt. II., page 501. Plate XCVI.,
Fig. 15. Compare also the outline of

Modiomorpha tumida. YVhiteaves Contri-
butions to Canadian Palaeontologv, Vol.
I., page 296. Plate XXXVIIL. Fig. 10.

(Plate V., Fig. 4).

Megambonia
sp. indet

Slightlv resembles
Hall."

M. cardiformis,

Cypricardinia

Probablv C. indenta. Hall. Pal. N.Y.,

Vol. V., Pt. II, Page 485, .Plate LXX1X.

Mytilarca

sp.

Very poor specimen, possibly M. pon-
derosa. Hall.

Avicula textilis

var. arenaria

A good sample of this handsome form
was obtained on the Abitibi river. Not
seen on the Kwataboahegan.

Lyriopecten dardanus
Hall

Two good examples.

Cephalopoda

Like the other molluscs the cephalo-
pods have left numerous remains in the
rocks of the period. The shell is not

preserved and identification is difficult.

The following were noted.
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Orthoceras thoas

Hall

Orthoceras pelops

Hall

Specimen badly worn. Identification

very doubtful. Rather larger than any
of Hall's figures.

Orthoceras luxum
Hall

Orthoceras

sp. indet.

Possibly 0. procerus, Hall, but the
specimen is so badly preserved mat
identification is impossible.

Orthoceras
sp.

This specimen consists of a small
portion of the septate region, which
shows a close resemblence to O. jaculum,
Hall, in the size of the shell and the

distance apart of the septa. That it is

not identical is seen in the fact that
the siphuncle is very small and central

and the cross section of the shell is

slightly elliptical, too little of the speci-

men is preserved to justify the found-
ing of a new species. Compare also 0.

stvlus. Hall. Pal. X.Y. Vol. V., Pt. II.,

Page 253. (Plate VI. Fig. 4).

Orthoceras extremum
sp. nov.

Shell straight. Though but a small

fragment is preserved it appears to

contract gradually towards the apex.

The apical angle would probably
be about 10 degrees. Trans-
verse section elliptical. The third

septum is 15 millimetres by 10

millimetres. As scarcely any evi-

dence of crushing is apparent these fig-

ures express the degree of ellipticitv.

but possibly a little allowance should be
made. Three air chambers are shown
with a depth of two and a half milli-

metres each. The convexity of the
septa is slight. Chamber of habitation
comparatively large, extent unknown.
siphuncle small and remarkably exeen-
tric. Surface unknown. Resembles
0. inopatum, Hall, but is distinguish-
ed by its elliptical outline and the
extremely excentric position of the
siphuncle.. A small fragment, possibly
of this specie.-, shows a portion of the
shell which is marked by minute ambu-
lations on the exterior. (Plate VT.
Fig. 7).

Orthoceras algomense
sp. nov.

Shell probably straight, tapering very
abruptly. If the angle shown by the
chamber of habitation and the upper
part of the septate region is continued
to the initial point, the apical angle
would be 18 to 20 degrees. Extremity
unknown. Cross section sub-elliptical.

At the fifth septum the greater diame-
ter of the ellipse is 43 millimetres and
the lesser 25 millimetres. The side of
the ellipse in which the siphuncle is

situated is much more convex than
the opposite portion. Septa 7 millime-
tres apart near the chamber of habita-
tion, but gradually approach one an-
other towards the apex. The above
described fifth septum has a convexity
of six millimetres. Siphuncle is six
millimetres from the more convex <dde

of the shell. The chamber of habitation
is 5 centimetres long in the specimen,
but is not all preserved, the aperture
being entirely gone. The characteristic
points are the unusual cross section
and the rapid tapering of the shell.

The septate portion of another and
larger specimen was obtained in which
septa are separate from one another a
distance of from five to six millimetres.
Xo trace of the shell is preserved, but
it appears to have been quite smooth.
A sketch of the specimen and a view of

the fifth septum to show the peculiar
outline and the position of the siph-

uncle are given in Plate VI. Figs. 1 and
3.

Orthoceras pulcher

sp. nov.

The above species is founded on a

rather fragmentary specimen, but one
sufficiently preserved to exhibit distinc-

tive characters that separate it from
any known species of American Orthoce-
ratids. It approaches nearer to O. crota-

lum. Hall, than any other species, and
may be distinguished from Hall's spe-

cies by the more undulating nature of

the annulations and the greater dis-

tance between the crests. The spec!

men is somewhat crushed, so that it is

impossible to <jive an outline of the

cross ection, but it is probably some-
what elliptical. The chamber of habi-

tation i> 50 millimetres lorn;' and the
width at the last septum is :V2 millime-
tres jn the greater diagonal and twenty
millimetres in the less. The septa are

three millimetres apart. The annula-
tions of the body chamber are distinct

and presenl a series of convexities and
concavities, the former of a sharper de-

gree of curvature. The two uppermost
crests are fifteen millimetres apart; the
second and third crests are separated
!>v thirteen millimetres: the third and
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fourth by twelve, and the fourth and
fifth by ten millimetres. If the rate of

decrease in size is uniform with that
presented by the chamber of habitation
the apical angle must be about twelve
degrees. The outer shell is entirely un-
known. In addition to the annulation
the inside of the shell must have been
pitted, as the cast shows small monti-
cules distant from each other from one
to three millimetres. Owing to the
crushed condition of the specimen the
convexity of the septa cannot be given.

(Plate VI. Fig. 2).

Gomphoceras beta

Hall

Collected by Mr. Wilson.

Hercoceras auriculum
sp. nov.

Two internal casts, showing the
chamber of habitation and a few of the

septa. Chambers of habitation at
least three centimetres long, with a
width of two centimetres at the aper-

ture. Contracts rapidly towards the

apex, which is unknown. Shell sharply
bent, and exhibiting on its lateral

margins distinct nodes distant from
each other about six millimetres.

First six chamber three milimetres
thick. Septate portion seems to con-

tract very rapidly towards the apex
and the thickness of the air chamber
is considerably less towards the con-

cave side of the shell. Sinus not ob-

served. The siphuncle is in all pro-

bability excentric and situated close to

the convex side of the shell. ('ihis

is seen in a third specimen which is

doubtfully referred to this species)

.

These specimens are much too irnper-

feet for the proper description of a new
type, but they are very distinctive in

the character of the nodes. The dis-

tance of the field of occurence alone

justifies the formation of a new spe-

cies. This species resembles Gyroceras
(Halloceras) paucinodum. Hall. and
Trochoceras biton, Hall, more than any
other described species of Helderberg
age. The shell, however, seems to

contract more rapidly than in G. pau-

einodum, and as two specimens were
found of about the same size it is a

fair assumption that they were adults,

in which case Hercoceras auriculum is

a much smaller cephalopod than Hall's

species. The characteristic flat vent-

ral surface of G. paucinodum is ab-

sent in the present species, the out-

line of which is not far from cir-

cular.

The specimen differs from Trocho-
ceras biton in the stronger nature of
the plications and in the sharper curv-
ature of the shell. Hairs figure and
description of T. biton are too meagre
for a close comparison, but it appears
that his species is considerably larger

than H. auriculum. (Plate VI., Fig.
5 and 6).

Trilobita

The remains of itrilobites are num-
erous and exceptionally well preserved
in comparison with the other classes

of organisms. In nearly every case
a portion of the test has been preserv-
ed in excellent condition, so that the
minute tuberculations of the crust

and the facettes of the eyes are dis-

tinguishable, in the rough rock where
the mollusca and brachiopods are to be
seen only by casts, milk-white frag-

ments are observed on close examina-
tion to represent portions of the tests

of trilobites.

Calymene platys

Green

This species seems to be the most
prolihic in the region, eight specimens,
representing the different parts of the
crust being found. The average speci-

men is large, measuring six or seven
centimetres by ten centimetres. One
buckler shows parts of the crust with
the minutely tuberculated surface in-

tact.

Dalmanites anchiops

Green

Pygidia only of this species were col-

lected. Some of these pygidia retain

the caudal spine and are doubtless re-

ferable to the above species; others

afe devoid of the spine, the absence
of which doe not seem to be due to

fracture. Ihese are, in all probabil-

ity, identical with the following.

Dalmanites stemmatus

Clarke

This species has been recently describ-

ed by Prof. Clarke in The Oriskany
Fauna of P>ecraft Mountain, Page 15.

Plate 1.

Phacops cristata

Hall

One small buckler and several pyg-
idia, in all probability referable to this

species.
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Proetus

sp.

A single pygidium of a species oi

Proetus was found which has some
minor points of difference from any
described form. it would be very un-
wise to found a new species on such
fragmentary material, but a descrip-

tion of the pygidium follows. Semi-
elliptical, witter than long, width to
length about seven to five. Axis dis-

tinctly convex with ten annulations.
.'Suiiace of annulations of the axis
minutely tuberculated. Pleurae gently
convex from the furrow to a well-niark-

ed marginal sulcus. Annulations of

the pleurae twice the number of those
of the axis. furrow between each
pair of annulations slightly greater than
between the twTo annnulations springing
from the single axal annuiation. A
single line of tubercles on each annuia-
tion of the pleurae. Annulations cease
at the sulcus. Sulcus relatively broad-
er than in other species of Proetus, re-

gularly convex, and marked on its dis-

tal border by a narrow, thickened
ridge. The posterior point is unfor-

tunately lost, but there is evidence that
the margin was inhexed at the extrem-
ity of the pygidium.

mbles P. conradi, but differs in

the greater width of the non-annulat-
ed border, and in the fact that the

double tuberculated annulations of the
pleurae continue to the axis without
coalescing. Also differs in the mar-
ginal ridge. Differs entirely from the

common species, P. crassimarginatus, in

the character of the annulations
(Plate Vill., Pig. 1).

Conclusions

While the number of species mention-
ed in this paper would form but a small

percentage of the forms occurring in the

rocks exposed on the Kwataboahegan
river, they are nevertheless sufficient to

reveal the ape of the series, which is

unquestionably to be referred to thp
Devonian. It would al-o appear that

the onrani-mi~ denote an age compar-
able with the bottom of the Upper

Helderberg. In some cases the as

Wage would denote the Oriskany.
While generally comparable with the
above cited formations, certain differ-

ences are to be noticed, as already men-
tioned in this paper. By an exact com-
parison of the fauna of the northern
with that of the southern rocks many
questions as to the migrati
in Devonian times would be settled.

Some of the minor differences which
on this point have been re.

to, but it is obvious that close investi-

gation, and a comparatively complete
collection is necessary to unable us to

speak with decision in this matter.

Oil and gas are known to occur in the
rocks of this age in southern On
and there is no reason to doubt that
similar valuable deposits may be met
with north of the Height of Land. The
rocks are very rich in organic remains,
as may been seen by a reference to

Plate VlII, Fig 2. The decay of such
enormous numbers of organisms must
have given rise to large quantities of

petroleum. Whether this product is en-

tirely dissipated remains for future ex-

ploration to reveal. Great beds of
gypsum are associated with the lime-

stones at various points in the region.

The relationship of these deposits also

remains to be worked out.

In closing this paper the writer must
request the indulgence of the reader for

many fragmentary notes. Many undeter-

mined species are referred to, which, in

a more accessible region, would be dis-

missed without comment. At this dis-

tance from their place of occurrence,

however, it was thought advisable to re-

fer, even if as to some of them in an
uncertain manner, to nearly all 'Sue

specimens collected.

In the preparation of this report the
writer is deeply indebted to Professor
John M. Clarke, the accomplished palae-

ontologist of the State of Xew York,
for valuable advice and for the privilege

of comparing type specimens in the
Museum at Albany. His acknowledg-
ments are also due to Bryon E. Walker.
Esq., Toronto, for the loan of speci-

mens for comparison and for the use
of his extensive palaeontological li-

bra rv.



The Northern Nickel Range

By A. P. Coleman

In accordance with the instructions of

Mr. T. W. Gibson, Director of the Bur-
eau of Mines of Ontario, my main field

work last summer was devoted to map-
ping the northern nickel range, which
had not hitherto been worked out geo-
logically", though much of its extent
was known roughly by the work of

prospectors. Mr. M. T. Culbert, who
had been my assistant the previous year
was reappointed, and from his energy
and experience in the work rendered ex-

cellent service. He continued in the

field for some weeks after my summer's
work was over in order to complete the
investigation of some points in connec-
tion with the northern iron range, r.nd

at the northeast end of the northern
nickel range where it connects with the
southern range.

As usual we received much aid and
hospitality from mine owners., managers
and prospectors, for which thanks are

due. The maps and reports of the (ieo-

logical Survey of Canada were of great
assistance in our work, though prepared
long before the relationships of the

nickel-bearing eruptive were known.
For the more detailed work which we
caiiiod on township map- provided by
t he Crown Lands Department were
made use of, and in portions of the
range maps of mining locations furnish-

ed mainly by Messrs. JJemorest and
Sylvester, engineers of Sudbury, were
employed. The township maps were
found to be variable in accuracy, some
being excellent, but others not so good.

As the literature on t be Sudbury Min-

ing District was mentioned somewhat
fully in our last report it will be un-
necessary to go over the ground
again(l).

Topography of the Range

The topography of the northern nickel

range differs materially from that of

(1) Bur. Min.s. L908, pp. 235-6.

the southern range as described last
year. In general the contact of both of
the inner (southeastern) and outer
(northwestern) sides of the nickel-bear-
ing eruptive with the adjoining rocks
is found to lie in a series of rugged hills

having very steep slopes, often with ver-
tical walls, and so arranged that to fol-

low the boundary requires a great deal
of rough travel; while the basic edge
(outer or southeastern) of the main
southern nickel range is generally low
and often very uniform in level. How-
ever, this had one advantage since the
hillsides afforded excellent rock expos-
ures, so that the boundary could usual-
ly be fixed with certainty. While the
boundary is commonly on hilly ground,
none of the summits rise very high
above the general level, the relief sel-

dom exceeding 200 or 300 feet.

Except at the southwestern and
eastern ends of the northern range,
where the eruptive curves down to meet
the southern range, there is compara-
tively little drift encountered, much
less than in the previous summer'a
work: and in general the drift consists

of gravel and sand plains rather than
day flats. On the whole the northern
range seems to be at a greater eleva-
tion than the southern, probably be-

cause the range is narrower, allowing
the resistant rocks on each side to ap
proach nearer together, and also be-
cause the easily weathered basic edge
is usually much less developed than it

is on t lie southern range.

The region is very poorly provided
with canoeable waters, though there are

a few fair-sized bodies of water along
the range, such as Windy lake. Moose
lake. Trout lake and Joe's lake; but
in general the canoe was of little ser-

vice. There is also a great scarcity of
wagon roads, and those that do exist)

being largel} winter roads made by the

lumbermen, are very rough and .if'en

mucky. With the exception of the road
northeast of Onaping. built by owners
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PLATE I.
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PLATE II.

Fig. 1 : CYCLOTRYPA BOREALIS, sp.nov. Page L85. Tangential section, enlarged about 25 times.

Pig. 2: Ditto. Vertical se tion, enlarged about 25 times.
Fig.3: ACTINOSTROMA MOOSENSIS.sp.7KW.. Page 188. Photograph of surface. Naturals
Fig. 4: SYRINGOSTROMA AURORA, sp, nov. Page 182, Photograph of surface to show the flat mami

and the long, fine astrorhizal canals. Natural si/e.

Fig. 5 : FAVOSITES GIBSONI, sp. nov. Page 181. Photograph of weathered end. Natural size. See
also pen ami ink sketch. Plate VI 1. Fig. I.





PLATE 111.

Fig. 1 : SYRINGOSTROMA AURORA, sp. nov. Pagel82. Tangential section, Fig.2: Ditto. Vertical

section. .

Fig. 3 : ACTINOSTROMA MOOSENSIS, sp. nov. Page 183. Tangential section. Fig. 4 : Ditto. \ ertiou

section. _. . ,

Fig. 5 : ACTINOSTROMA EXPANSA, Hall Page 184. Tangential section. Fig.6: Ditto. \ ertical

section.
All figures enlarged mx times.
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PLATE IV.

oToriMiTfipnR \ rrnn ifkk \ Pace 184 Fig. 1 : Vertical section, enlarged 33 times. Fig. 2 :
Tan-

STRO^TOP^JTOOTJFERA^Page^l ^jng
Verti( ,rtls0,, imi . enlarw , 1(; tllll ,. s . Fn:.4: Tangential

section, enlarged 6 times.

CLATHRODICTYON PKOBLEMAT1CUM, sp.nov. Pagel84.

Fig. 6 : Tangential section, enlarged 6 times.

Fig. 5 : Vertical section, enlarged 6 times.





PLATE V

, ^nt, apical
and^bmcja^ews^difiereot^ed^^

Page 186.

,1 views of -liferent specuircp=- - Ue
Fig.l: HOLOPEA, sp. ^^^^^m^h^^'^aBi cast of a large specimen and of the

::::ss^^^----*- -- *"B""rw " f ""

shell.

Fig. 4: MODIOMORPHA, sp. Page 188 Photograph of the east of the exterior.

All figures of the natural size.
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PLATE VI.

OETHOCERAS LLGOMENSE sp nov Page 189. View of chamber of habitation and the upper septa

of the type specimen Fig 8.—Ditto. Fifth septum, showing the outline and position ol the aphuncle.

ORTHOCERAS PULCHER, sp. nov. Page L89. Front view of the type specimen.

HERCOCERAS IURICULUM sp run Page 190. Chamber of habitation of the smaller specimen.

Fig. 6 :—Ditto. Sidevie^ of the larger specimen showing the nodes and the degree of curvature. The

dotted line indicates the probable outline of the ventral side. .

ORTHOCERAS sp Page L89. Portion of the septate region and outhne of septum with aphuncle.

i n; CHOCER IS EXTREMTJM, sp. nov. Page 189. Front view of type specimen and outline oi septum.

COLEOLXJS TENUISTRATUS, sp. nov. Page 188. Large coarsely striated example, lig. 9: Ditto.

Apical portion oi smaller form.
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PLATE VII.

Fig. l- FAVOSITES GEBS0N1 sp rum. Page 181. Pen and ink sketch of the weathered cross fracture,

enlarged twice. Fig. 2: Ditto. Sketch of a portion of a horizontal section, showing the tabulae,

intermurul pores and lines of growth. The intermittent activity oi the organism is well shown

in the continuity of the light and the dark portions across several several coiallites. Enlarged

about 20 times.
Fig. 3: PLEDROTOMARIA DELICATULa, var. CAMERA, var.nov. Page 187. sketch ot the best pre.

served specimen, enlarged 6 times.
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Fig. 2
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PLATE VIII.

Pygidium enlarged 5 times. (The photograph does not show thePROETUS, sp. Pagi i M

thickened margin i

YELLOW LIMESTONE FROM KWATABOAHEGAN RIVER. Page 180. Photograph oi a frag

ment reduced one-half. to show the highly fossiliferous nature of ttoerock. The surface of this

specimen shows :—Orthoceras lnxum. Orthoceras procerus (?)Coleolus tenuistriatus,C. tenuicinc-

tum Pleurotomaria adiutor, Modiomorpha sp., Platyostoma lineata. Bellerophon sp.. Euom-
phalus sp.. vthvris spimeroides, Cyprieardinia indenta (?) Atrypa reticularis.
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of mining locations in Levack township
for the purpose of developing their

properties, none of these roads follow

the edge of the nickel-bearing eruptive,

and so give little aid in tracing it. On
this account most of the work of the

summer had to be done by tramping,
often for a distance of several m,
through the bush;, from points that
could be reached by wagons. As the pine

had been cut in many places, the town-
ship lines are often almost obliterated,

and walking along thenr, bad enough or-

iginally from the precipitous nature of
the country, has become very slow and
difficult. There are however sortie

tracts of splendid pine still uncut, as in

the township of Trill, where lines ae
easier to follow. Fire has not swept
the northern range to the same extent
as the southern, so that for the most
part the cutting and blazing of the lines

is much more distinct, and less time
is lost in looking for lines. The older
surveys however are largely grown up
with small trees, especially where lire

has run. and in such places one is often
at fault.

While each edge of the northern
nickel range tends to be rugged and
hilly, the space between is generally not
quite so rough, and the same is true

of the Laurentian country to the north
and northwest. Toward Ithe southeast
after a very precipitous row of hills

formed of the indurated lull'- bordering
the acid ed^e is passed, the relief becomes
much less marked,, and there are .--and

or gravel plains or clay Hats through
which the Vermilion river avd its trib-

utaries meander, often in a quite extra-

vagant way. The underlying rock in

this part of the district, when exposed,
is black slate, which is much softer and
more easily weathered than the tuffs

beneath or the overlying sandstones,

the latter (.Men rising a- low ridges

still farther to the south.

Large tracts of the low ground
through which the river winds are of

good -nil. now being rapidly taken up
by settlers, mostlj French Canadians.
though some old country English

families are settling here also. The
townships in which our work was done
are however almost devoi I of good land.

owing to their rugged rocky character.

Our sur\e\ covered parts "i Driiry,

Trill, i ascaden, Dowling, Levack, Mor-
gan, Foy, Bowell and Lumsden, Wisner
and Hanmer. Norman and Capreol
townships, the series beginning al Lhe
southwest and sweeping in ; i -.ml,'
curve to the northeast and north, a

southward bend beginning however in

Norman township. Both the basic .-Mid

acid edges cf the nickel hearing eruptive
were mapped, though more care >vas

put on the basic ed.ee where ore bodies
might be expected to occur. Our aim was

13 M.

to fibs the boundary wherever it was
crossed 1 1 \ a township line, i.e., at about
every half mile, and in most cases there

deposits and swamps concealed (the con

were satisfactory outcrops, though drift

deposits and swamps concealed the con-

tact in a few places, especially in Cas-

caden and Trill townships. In no case

were the drift-covered gaps longer than
two miles except in the broad sand
plains south of Capreol, where the out-

line of the eruptive is still uncertain.
Distances were determined by pacing

tact in a few places, chiefly in Uascaden
from corner posts or other fixed points,

and the position of the contact was
usually determined with a probable er-

ror of less than 100 yards. In the more
important parts where mining or snip-

ping of ore bodies had been done the

basic edge was followed continuously
when not drift-covered. For work in

such places the dial compass had to be
used on account of the strong local at-

traction. In the accompanying man of

the Northern Nickel Range the boun-
daries of the eruptive band are given in

solid lines where observed in the field,

intervening spaces being dotted. Ore de-

posits or large gossan areas are mark-
ed with - The basic edge of the erup-

tive is colored brown and the m-id edge
red, the two ci dors blending in 1 lie

middle.

Stratigraphical Relationships

While our special purpose was the

mapping of the nickel-bearing eruptive

throughout its whole extent northwest
and north of the main or southern
nickel range, so as to close up gaps and
if possible connect the two ranges geo-

graphically, it was necessary also to

make a study of the adjacent rocks in

order to determine the exact boundary
of the eruptive. It was found, as fore-

told in last year's report, that the two
ranges join at the ends, making a con-

tinuous bell of eruptive rock enclosing
a rudely oval, or rather boat -shaped

area of sediments, classed by Or. hell in

tli irliesl survej as probably Cam-
brian in a-e. The only possible gap in

the hoi t is in the townships of Mac
lennan and Falconbridge, where exten-

sive lake deposits form plains of sand
and gravel, leaving very tew outcrops.

Assuming that the hidden parts re-

semble those that are expose. 1. there is

little doubt that the belt of nickel-bear-

ing rock is unbroken, and that tha
northern range is connected at both
ends with the better known southern
one.

Along with this <:oos the further prob-
ability that the whole mass ,,f eruptive

rock is sheet-like, forming a basin or

short synclinal trough, as suggested in a
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diagram given in last year's Report; so

that the enclosed sedimentary rocks ap-

pear to rest upon the eruptive sheet.

Along three-quarters of the inner mar-

gin of the nickel-bearing rock it is in

eruptive contact with the base of the

sedimentary series just mentioned ; but

a band of Huronian rocks of an older

type intervenes between the two in Ray-
side. Snider, Creighton and perhaps Fair-

bank townships north of the main
nickel range. The relationships here

have not been finally worked out.

The outer or basic edge of the belt is

also in eruptive contact with the rocks

beneath, which, as far as the northern
range is concerned, consist entirely of

what is generally mapped as Lauren-

tian. granitoid gneisses with basic schis-

tose bands, the "basal complex" of some
American geologists. On the south side,

as shown in last year's Report and also

by Dr. Barlow (2 1, the relationship is

much less simple, quartzites. gray-

wackes and various green schists and

(2) Geol. Sur. Can., Sum. Rep. 1902,

p. 263.

eruptives generally called Huronion,
making the boundary in many places,

and granites or granitoid gneisses of

somewhat doubtful age forming the

boundary in others.

In general we may say that the syn-

clinal sheet of nickel-bearing erupuve
rests on undoubted Archaean rocks,

Laurentian on the north and Huronian
with various eruptives as well a> prob-

able Laurention on the south, its con-
tact on both surfaces being of an erup-
tive character, so that it may be called

a laccolithic sheet on a gigantic scale
It had long been known that the

northern nickel range splits up near the
centre of Bowell township, one branch
running slightly north of west into Foy,
and another southwest to Morgan town-
ship ; but the real relationship was
doubtful. Our mapping of the boundar-
ies has shown that the basic edge of the
eruptive follows the last mentioned di-

rection, and that the extension into Foy
is a narrow dike-like offset or apophysis,
the only extensive projection from the
eruptive yet discovered in the nortnern
range.

The Range in Detail

i

The Southwest Corner

Fairbank lake, in the township of the

same name, is almost entirely enclosed

in the nickel-bearing eruptive, and gives

good exposures of the rock on various

points and islands. To the southwest

about a mile and a half from the lake

is the old Chicago mine, at one time

called' the Inez mine, with a fair wagon
road leading three or four miles south to

Worthington on the "Soo" Railway.

The mine, which was worked partly as

an open cut and partly from a shaft

reaching a depth of 160 feet, is on a

short offset to the south of " the basic

edge of the norite. The ore was appar-

ently found in small pockets enclosed

m very mixed rock, greenstone, green

schist, porphyrite and a white rock al-

most free enough from green minerals

to be called anorthosite. Two or three

roast beds may be seen, and the roasted

ore seems to have been smelted to matte

and shipped to the railway by a curious

single rail tramway in cars hanging be-

neath the rail. The tramway was work-

ed by horses, but is now in ruins.

There are several buildings at the

mine, as well as houses for the manager

and miners a quarter of a mile to the

north, but few of the buildings are now
occupied, though two or three French-

Canadian settlers have taken up farms
in the neighborhood. Near the man-
ager's house the norite leans up against
Huronian rocks, and is here medium-
grained and speckled giay in color, noi
so dark as in most parts of the ba^ic-
edge farther east. The road to Fair-
bank lake, after parsing a somewhat sul-

phurous spring and a farm nou-e, turns
north, and '.hen east to the southwe.--1

bay, the ground being mostly low and
swampy, though outcrops of similar but
coarser speckled gray rock occur along
the trail about 000 paces from the lake.

As one goes north by canoe the rock on
the shore of the lake becomes somewhat
reddened where weathered, but remains
rather gray on fresh surfaces, while on
the north shore close to the tuffs whi !
form hills between Fairbank and Ver-
milion lakes, the eruptive becomes dark-
green and fine-grained, sometimes having
an almost schistose cleavage. None of

the outcrops 'oward the acid edge look

like granite, though thin sections prove
that the rock icntains some quartz, and
probably also orthoclase. This dark-

green fine-grained phase of the acid edge

of the nickel-bearing eruptive was found
only at the southwestern end of fcho

range.

The actual contact of the. eruptive

with the tuffs was riot observed owing
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to the amount ot drift and the density
of the woods on the divide between the
two lakes.

Sultana Nickel Mine

The wagon road from Worth-
ingiton to the Chicago mine
has been continued three miles
northwest to the Sultana nickef

mine in lots 7 and 8 in the sixth conces-

sion of Drury township, and lot S, in the
hist concession of Trill ; and as the
basic edge of the norite is iiol visible on
the road, though rock crops out at sev-

eral points, it probably runs somewiia.
parallel to the road, but farther to th
northeast.

On lot 6, in the sixtli concession

of Drury, on what is called the
Sultana east mine, gossan shows
on a hillside with more or less

are extending along its Hank, which
at first runs northeast and then turns

east. Shippings of ore and test pits oc-

cur ail along the boundary for about 1-30

yards. To the southwest the hill sinks

into swampy ground, and neither ore

nor norite was found in that direction.

Following the township line west oi

these outcrops, except for one hill of

gray norite, the whole distance of at
least half a mile to the Sultana mine
proper, runs through swamp. At the
Sultana a steep hill rises toward the

southwest, much as at Sultana east, and
a large number of test pits and outcrops
show that the ore leans up against tin-

wall of rock on this side of the valley

also. On the Hat beneath the hill camps
for eating and sleeping, and offices, etc..

have been put up, occupied at the time
of our visit by Mr. Vasey and a party

of men engaged in exploring the pro-

perty with a diamond drill for the Lake
Superior Power Company.

The stoppings and other workings

follow the foot oi the hill in a direc-

tion about 10 degrees west of north for

about a quarter of a mile (22 1-2

chains) from the cornerpost between lots

7 ami S in Trill, so that the actual work-

ings arc in lot S of Trill: but one or

two small outcrops occur on the hill-

side at a distance of 9 or 10 chains s >uth

of the cornerposi also. Part of the de-

posit is therefore in Drury. and the

known extent of the ore is three-tenths

of a mile. It is probable that careful

search would disclose ore still farther to

the south along the edge of the hill.

but the bush is thick and no other

hints of gossan were found.

Most of the ore to the north of the

camp is along the lower flanks of the

hill, but an offset runs 9 chains to th.'

\\e-.i a little north of tin- cornerpost,
and two large strippings at this point
show ore at the hill top 117 feet above
the Hat at the bottom.

There are three shafts, respectively 13,
19 and 22 12 chains to the north of the
cornerpost, am; beyond the last -haft
the lnil turns oil' to the west, and no
more ore j- t„ be seen. The deepest
shaft is said to be down 110 or 120 feet;
and there i- a considerable quantity of
ore on the dumps. A drill hole sunk a
little to the east of the last shafl
showed 36 feet of clay and sand, then
norite followed by some ore, and finally
greenstone with more or less ore. The
dip of the rock surface between the
shaft and the drill hole is about 40 de-
grees to the ea-t.

In general the ore in this locality
seems to lie in depressions of the hill

as if it had settled into the lo

places. As tin- rocky hills bound ng the
swampy valley to the east and west
seem to be converging toward the south,
it is not unlikely that ore may be found
beneath the swamp or drift in that direc-
tion, but up to the present none tuts

been reported ; nor is it known if an
offset runs southwards into Drury town-
ship.

The rocks forming the hill west of the
gossan are not Laurentian. as sugui sted
on the maps, but are more like Huron-
ian, since they include green schist

and diorite, with irregular patches of
what appears to be norite penetrating
them and showing on the flank of the
hill toward the low ground. Much of
the hill has the look of crush conglom-
erate.

The norite north of the Sultana is

greatly mixed with older rocks, espe-

cially a flesh-colored arkose, and for half
a mile in that direction, if it were not
for the finding ot the basic edsre near the
mine and the acid edge -till farther
north, one would be in doubt as to the
relationship. It appears that there was
a great amount of crushing and faulting

of the older rocks with the eruptive to-

ward this narrow southwesl end of the
great boat-shaped trough; but. the
thickly wooded surface prevents a very
complete study of the geology. Just
west of the Sultana mine the boundary
of the norite is haul to trace, but about
a mile to the northwest it is clearly
seen again not far from a wagon road,

now fallen into ruin and grown up with
bushes, on the way to the Aiillabello

or Gillespie mine: and from this north-
ward to the third concession the road
follows the contact, and ore may be seen
at various places against a wall of hills

like that at the previous localities.
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Trillabelle Mine

In the third concession On the line

between lots 10 and 11 of Trill there is a
fairly well beaten trail or portage run-
ning east and west connecting with a
canoe route eastwards to Fairbank and
Vermilion lakes; and here just to the
west of the old wagon road granite of

a Laurentian aspect rises as a rocky
hill above the swamp so usual at the
basic edge of the nickel-bearing erup-

tive. Next to this., going north, is a

dark-green rock containing some bould-

ers, evidently a Huronian conglomerate
or breccia, and against it ore is to be
seen. Half a mile farther north the

wagon road ends at the mine called by
our guide the Gillespie, but in the Bur-
eau of Mines report the Trillabelle (3)

where a considerable amount of work
was done many years ago.

Here and 170 paces beyond are a few
foundations of stone, remains of a hoist-

ing plant and various log houses; and
ore or gossan against the hill which
rises to the west. The rock observed

is mainly greenstone with boulders sug-

gesting a crush conglomerate, though a

gray tine-grained rock near the north-

ern pits may be norite. The dip of

the rock face against which the ore lies

at the points previously mentioned is

from 35 degrees to 45 degrees to the

east.

Half a mile north morainic hills con-

ceal the bed rock and the next outcrop

observed is probably the basic eruptive

edge, the rocks higher up the hill to

the west being bouldery greenstones

like those mentioned before.

For a distance of 550 paces east of the

line between lots 10 and 11 and near th

middle of the fourth concession the racks

observed are a somewhat recrystallized

arkose, evidently Huronian, and beyond

this only bouldery drift is seen for 200

paces, probably covering the basic edge

of the nickel-bearing eruptive, which

here rises from under the drift.

The acid edge of the eruptive at this

southwest corner is best studied from

a chain of small lake-. Beginning at

Fairbank lake a fair portage lead-; wesl

to Cameron lake, mostly over drift,

though the acid edge is" only a little

way to the north and shows on the

north shore of the latter lake near its

outlet. From Cameron lake a very

poor trail leads west to a small unnam-

ed lake lying acres- the boundarj be-

tween the t nil's and (the eruptive. The

hills rising 270 feet (by aneroid) above

this lake are about the highest in the

region, and from the top one commands
a wide view. Tiny consist of the hard-

ened sediments against the acid phase

(3) Bur. Mines, 1894, 248.

of the eruptive and present a greater
variety of rocks than usual, including
conglomerate, with large granite bould-
ers, coarse white quartzite, dark-gray
chert, a flesh-colored felsitic-looking

rock and hardened gray chert; all brec-
ciated and intermixed.

The sharp ridge of mixed rocks runs
northeast to Ross lake.which lies astride
the boundary, and the acid edge on the
shore is a fine-grained gray rock with
considerable quartz, unlike the edge on
Fairbank lake.

Windy Lake Region

Rounding the sharp bend which the
nickel-bearing eruptive makes in Trill

the outer contact runs north and north-

east toward the west end of Windy lake,

through difficult country largely

swampy and drift-covered, so that for

about two and a half miles the boun-
dary has not been fixed, though it is

known that Laurentian rocks crop out
near Armstrong lake and that the

boundary is to the east of this. The acid

edge is unusually dark-green in color Iik«

that on Fairbank lake, and runs north-

east from Ross lake to lot 3 on the

Cascaden town line.

The nickel-bearing eruptive runs
diagonally across Cascaden and Dowling
townships and is most easily studied

along the Canadian Pacific railway and
on the shores of Windy lake. On the

line between Trill and Cascaden the

eruptive reaches a narrow arm of water
running southward from a small lake,

and extends northeast along another
arm which forms the boundary against

the Laurentian, here consisting of gneiss

and greenstone. Without a canoe it

was found impossible to cross to a lo-

cation taken up years ago on the north

shore of the small lake, where there

may be an outcrop of ore. The rest

of the margin in this township is most
easily reached from Windy lake and
then by a canoe route running south-

from it.

From the southwest bay of Windy
lake a good trail runs 760 paces to a

pond, 315 paces to another pond, and
finally, after a little more than half a

mile of trail in all. reaches a lake of

considerable size. The trail runs over

drift deposits including a moraine; the

ponds are without outlets, suggesting
kettles: and the unnamed lake appears

to be mainly or whoHy within the Laur-

entian.

On Windy lake itself the northwest
sin. re, where not drift-covered is Lau-
rentian also, of the usual kind in the

region, consisting of reddish or grayish

bands with darker gray layers of
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finer grained schist. The islands

off shore and the large peninsula
projecting from that shore are of norite.

On the peninsula the boundary is large-

ly hidden by morainic and esker ridges,

but it is distinctly seen on the shore

of the southwest bay. 'the resu of the

shores of this beautiful lake are of no-

rite or the intermediate .rock between
the basic and acid phases.

.Much the best section of the nickel-

bearing eruptive is provided by the

railway cuttings to the west and east of

the little station Onaping; and a num-
ber of rock specimens from these cut-

tings have been described by Prof.

Walker (4.)

Beginning on the northwest near

Windy Lake station, which is some dis-

tance west of the lake, Laurentian gran-

ite and gneiss with darker schistose in-

clusions is found until the shore of the

lake is reached, when gray dioritic-look-

ing norite is found, the actual contact
however being hidden by drift. The
rock remains the same in appearance
for 100 yards, but soon changes to a
reddish syenitic phase of fine or coarse

grain, which continues to Onaping sta-

tion, and is followed toward the south-

east by greenish-gray rock having a

.

peculiar ophitic-looking structure. The
color and general appearance of the
eruptive at the end- of this section are

much alike, but the intervening phase of

flesh-red syenite-looking r<>ck i- very
different.

The acid edge of the eruptive rises as

very steep hills to a height of 300 feet

above the station, and the railway is

forced to follow the valley of Onaping
river in a sharp curve in order to cross

the range of hills. The southeast side

of these hills consists of hardened sedi-

ments, at first a gray, fine-grained gray-

wacke conglomerate witli pebbles and a

few boulders of quartzite and granite,

and sometimes also of gray chert, ex-

tending along the railway for about
1.000 feet: and followed by characteris-

tic black vitrophyre tuff, often crowded,

with small fragments of gray material.

At another point on the acid edge,

about half a mile south of Windy lake,

a coarse LaurentianTooking conglomer-
ate comes next to the eruptive, with
many large pebbles or boulders of gneiss

or granite embedded in it. Tins is suc-

ceeded by the graywacke conglomerate
and finally the tuff, and similar rela-

tions are found to the southwest, where
a Huronian conglomerate with granite

pebbles and boulders conies next to the

acid edge of the nickel-hearing eruptive.

(4) Quar. Jour. Geol. Soc, Vol. liii

(is'..:,, pp. 56-59:

Tr.e Levack Ore Deposits

To the northeast of Windy lake the

basic edge maj lie traced, with .some
interruptions iiom giavei plains, to

Onaping river ; but no gossan or ore
,i- unserved between tne urilfespie mine

in Trill and the Onaping river in Le-
vack township. ine old mining
road from Onaping to the Levack
ore deposits is now in very bad
< dition from the heavy teaming of th-3

lumbermen operating in the region, and
also from Hooding, due to their dams on
the lake- intended to .sweep down the
logs in the somewhat shallow river and
it- tributary creeks. A diamond drill

plain was taken along this road to the
Strathcona mine during the past summer
for the Lake Superior Power Company,
but the difficulties met in transporting
the heavy machinery were very great.

The road lead- along the river from the

station for about 2 i-2 miles, largely over
gravel plains, then crosses a bridge and
follows [he valley of a tributary toward
the northeast, keeping along the foot

of a range of Laurentian hills just at

the margin of the norite. The actual

margin is often occupied by small, nar-

row lakes, as though the norite had de-

cayed more rapidly than the granite;

and at several points where the norite

still rises above the general level it is

now weathering extraordinarily fast.

The best instance is near the dam at the

mouth of the creek draining -Moose lake

into the Onaping, where the spheroidal

weathering i- of a very characteristic

kind. The rock, which is gray and
coarse-grained, is irregularly fissured in-

to blocks from 2 or 3 to 20 feet across.

The weathering takes place along the

fissures, leaving mound-shaped surfaces

with channels between; and may go so

far as to leave rounded block- resemb-

ling drift boulders resting on the de-

cayed surface, with material like fine

gravel beneath the block representing

the products of decay. In many cases

the actual margin of the norite i- not

to be seen, bvit Laurentian rock rises

to the northwest out of a lake or

swamp and norite to the southea-t.

A.boui tour mile- from Onaping along

the road just mentioned thick bed- <'i

gossan lying against the Laurentian

attract attention at the Tough and
stobie property and te-t pits show that

some ore underlies it. though no norite

is to be seen. The Laurentian is of the

kind usual in the region, granite run-

ning into gneiss and greatly mixed with
fine-grained greenstone; and the ore,

which consists of pyrrhotitc. with a lit-

tle chalcopyrite. sinks beneath the sur-

face of the muskeg through which the

creek winds.
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Less than half a mile farther along
the' road there is another outcrop of

gossan and oie like the first one, but
with a lower hill of Laurentian on the
northwest and a small lake on the other
side. A little beyond this lake there is

a gap in the Laurentian hills, suggesting
an offset, and it is said that an ore
body has been found some distance out
in the granite, but we found no trail to
it, and left it unvisited. Beyond this

apparent offset there is another mar-
ginal lake, and then the route passes
through low hills to what was once
called the Levack mine, in lots 1 and 2

in the fourth concession at the end of

the wagon road, about nine miles from
Onaping.
Here two properties, the Strathcona

and the Stobie Xo. 3, or Big Levack
mine, have been opened up by stripping

and test pits, and have been surveyed
magnetically as shown by the system-
atically arranged survey pegs.

S'rathcona rvL'ne

Mr. Ernst A. Sjostedt, who examined
the Strathcona property last summer
report mi it as follows :

'"The mineral zone runs diagonally X
E. and S.W. across the north half of

lot 3 and south half of lot 4 in the
fourth concession of Levack township,
and is bounded to the northwest by a
range of syenitic granite, with which it

forms a direct contact, and to the south-
east by a wide range of norite, which
usually forms one side of the mineral-
ized zone throughout the Sudbury dis-

trict. The largest body of ore is

shown at the northeast end of lot 3, al-

though the line of magnetic attraction
is practically continuous across both
lots, and ore is shown at various points

on lot 4 as well. Near the northea-t end
of lot 3 the principal prospecting work
has been done, a space of 3 or 4 acres
having been cleared of timber and un-
derbrush, and in places the formation
stripped, exposing the capping and gos-

san, which generally reaches a depth
of 2 to 8 feet. Part of the ore body
is here shown up by a great number of

cuts and pit-, also by two shafts, of

which Xo. 1 shaft is '4.") feet deep, being
S feet through barren cap rock, then
through 23 feet of good mixed ore. then

through 12 feet of solid pyrrhotite, and
a 10-foot hole having been drilled in the

bottom of the shaft, showing clean ore

the entire distance. Xo. 2 shaft (250

feet north of shaft Xo. ll is 30 feet

deep, 6 feet being in cap rock and 24 in

solid pyrrhotite.

"Pi; A (320 feet north of shaft No.

1), and pit D (40 feet north of pit A)
show ore within 2 feet of the surface,

and trench C, along a low hill-side about

midway between pit A and shaft Xo. 2,
shews a face of ore 50 feet long, in the
centre of which a pit was sunk through
12 feet of solid ore.

"From the data furnished by the above
mentioned pits and shafts, covering an-
area about 600 feet in length and width,
the amount of ore in sight on lot 3 is

some 60,000 tons, but this includes an
area of less than a tenth of the ground
covered by equally promising surface in-

dications, consequently there is every
reason to expect a much larger body.
The ore exists mainly in solid masses
within a zone of 200 to 600 feet wide,
and some 1.400 feet' long. On page 199
arc a number of analyses of samples
taken from the above mentioned work-
in--, which will show the character of
the ore."

The Big Levack mine just to the east

of the Strathcona presents a very ir-

regular margin of gossan and ore spread
over Laurentian hill-slopes and sinking
to the southeast under muskeg witb i

dip of about 20 degrees in some places,

but steeper in others. Some norite is

present mixed with the ore; most of it

however, and probably also of the ore

has been weathered away, but may per-

haps be found beneath the swamp.
The second set of mines seems much

more extensive than those nearer On-
aping. Beyond the B'g Levack mine
the nickel-bearing eruptive bends off to

the east in swampy ground with small

lakes and only one small patch of gos-

san was observed on its border.

Moose Lake Reeion

The acid edge of the nickel-bea- ing

eruptive in Levack and the northeast-

ern part of Dowling is best studied from
Moose lake, which spreads out irregular

ly over a length of three miles along

this margin. Moose lake maj be

reached by a road running northeast

from Larchwod to Joe Seemo's farm

on the banks of Onaping river near its

junction with the Vermilion: and then

by a trail leading through the woods to

a bay on the line between Levack and

Dowling townships. From the river to

a pond with no outlet near the bay only

drift is to be seen en the portage, but

the acid phase of the eruptive here

shows itself, and practically the whole

of Moose lake i< enclosed in it. The
outlet of the lake into the stream men-
tioned before as joining Onaping river

two miles north of the station is over

the eruptive, and the same rock is found

at various points on the lake and on the

nexl -mall lake in the northeast, gener-

ally called Trout lake, and another to

the east of it.

The acid edge run- northeast and
southwest as a range of hills often with
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sharp minor ridges, sloping to the south-

east and precipitous to the northwest,

resulting perhaps from faulting during

the sinking of the basin, or possibly re-

presenting a main direction of joints.

All the survey lines cross these ridges

diagonally. The contact of the nickel-

bearing eruptive, with the tuffs to the

southeast is often drift-covered, and on

this edge as well as on the basic edge

there is frequently a valley or narrow

lake in this position. The sedimentary

rocks to the southeast also form sharp

ridges parallel to the eruptive ridges,

and occasionally a narrow hill consists

of the acid edge of the eruptive on one

side and on the other of the tuffs.

The best exposure of the contact be-

tween the acid edge and the sediments

found in the region occurs on the shore

of a pond a little east of the end of the'

portage from the south to Moose lake.

This bodv of water, unlike most others,

Morgan Township

The basic edge of the eruptive crosses

a small lake just east of the Levack

mine and enter- Morgan township on,

the fourth concession line, then turns

a little north of east 1" island river,

which follows the edge for more than a

mile and turn- northeast once more to

the lit'th concession, and finally passes

into Bowel! township from the north-

east corner of Morgan township. The

boundary may he reached partly from

Trout lake and partly from a lumber

road leading over -ami ami gravel plains

from Chelmsford to a camp near the

junction of island and Sand Cherry

riser-. Travel in the region is, how-
ever, very troublesome from fallen tim-

ber and the unusually rugged and preci-

pitous hills along the contact. The best

exposures seen are near the lumber
camp, where a steep hillside rises above

Sample from Sampler.

shaft X". l. 8 ft. from bottom D. C. Schuler.
e from ilumii E. A. Sjostedt

D. C Schuler2, from dump
25 feet depth
piece from dump ....

Fit a. surface
B, surface

• B, bottom
•• (

' surface
• C, trench
• C, 13 ft. pit
" D. low ground

Dianii nl drill hole, near A, 20 ft.

10 " ..

Shaft-, all over dumps B
Near norite wall

E. A. Sjost dt
1). c. Schuler.

Insol.

3.40

A. B. Wilmi tt

H. Aiken...'.. 5.6i

Average
Samples taken by Messrs. Cohen A Bradley, experts

tor .1. K. DeLemar, NY
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Fe.
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Cu.

,57 2.78
1.35 3.55
.To 3.85

2.11 3.54
.11 1.65
.07 •J. 21

:.. t: •2.02

1.54 3.37
.33 2.40

1.24 3 27
_- 2 72

.30 3.21

.65 3.80

.58 2.00
2.23 3.15
l . 19 1.68

2.43 1 70

1.31 2.97

1 99 2.67

1 To 2.82

cut- across the strike, and near its out-

let into Moose lake the edge of the

nickel-bearing eruptive shows a reddish-

gray medium-grained rock, followed to

the southeast by coarse flesh-red granite

or gneiss, possibly a pegmatite dike.

Then comes rock much like the first

mentioned, succeeded by conglomerate

with a fine-grained gray crystalline base

ami granitic-looking pebbles, lasting for

about 120 feet, doubtless the basal hods

.of the sedimentary series. Beyond tins

i_ coarse white quartzite for about 70

feel ami then conglomerate again for

aboul 200 feet, after which there is a

curious breccia of paler ami darker chert

with some pebbles and boulders ,»f gran-

ite for 1,000 feet, evidently the same

as had been found along the railway

southeast of Onaping beneath the vitro-

phyre tuffs.

Island river, having the nickel-bearing

eruptive on it- southern face pushing

projections into the l.anrentian rocks

forming the summit. The former rock

i> not very gray, sometimes even rather

reddish-looking, and of variable texture.

coarse-grained and fine-grained parts

running into one another, the finer

grained material sometimes cementing

blocks of l.anrentian rock into a brec-

cia. The 1.anient ian. which strikes east

and west with a vertical dip, has the.

usual characters ami consists of coarse

._r;ioi>- with bands ^i gray-green finer

grained material, the whole sheared in

places into what looks like felsite. Near
the edge it i- greatly broken as it by

the action of the eruptive mass to the

south. No ore or gossan was found

from the we-t edge of the town-hip to

lot 1 in the sixth concession, almost at



200 Bureau of Mines No. 53

the northeast corner, and prospectors

have taken up no locations between the

two points. Near a small lake where

the four townships, Foy, Morgan, Lums-

den and Bowell, meet there are two,

locations with two or three patches of

gossan, on which very little work has

been done.

The southern or acid edge of the erup-

tive in this township has the usual char-

acters, and is in contact at various

points with the basal conglomerate so)

often found below the tuffs. The erup-

tive band is at its narrowest about tha

middle of Morgan township, having at

one place a width of only a mile, and

there seems less variation in character

between the basic edge and the central

and southern parts of the band than it

is customary to find in other parts of

the nickel range. Perhaps this fact

should be brought into connection with

the absence of ore referred to above.

The thickness of the molten eruptive

may have been insufficient to provide

any large quantity of sulphides by

gravitational segregation.

In Powell Township

In Bowell township the northern

nickel range has long been known
through the work of prospectors, and

a row" of locations has been taken up

beginning at the southwest corner and

running "quite across the township, pas-

sing in the third concession into the

next township, Wisner. About at the

centre of the row of locations a long

offset branches toward the west, extend-

ing out of Bowell into Foy and ending

almost exactly in the middle of the hit-

ter township; and the whole of this off-

set i> included in mining locations also,

so that there lias been more interest

shown in ore deposits of this township

than in any other on the northern

range.

The locations are best reached by

colonization and lumber roads from

Azilda (Rayside) to Trout lake (a larg-

er body of water than the one of the

same name in Morgan township). Cros-

sing Trout lake by canoe a trail leads

inland from its northern bay and

brandies toward the southwest.

wesi and northeast. A part of this trail

which was cut "ut for the use of pack-

horses during the development of some

of the properties is still in good condi-

tion, but toward the ends in each direc-

tion the path is rough and hard to fol-

low, especially where the timber has

been eut and lire has run.

Beginning at the southwest corner of

the township the basic edge of the nick-

el-bearing eruptive is found a little

north of the corner post of location VV

D 251, and in a general way the trail

follows the edge, except where hills or

swamps turn it aside, or where mor-

ainic ridges hide the contact. Gossan

shows against the steep slope of the

Laurentian toward the northeast corner

of the location, and there is a swampy
pond below, with hills of norite to the

southeast. Near the west end of WD
241 an outcrop of gossan and a test pit

along the trail indicate the boundary,

and more gossan is seen toward the east

side of the location, then drift hides the

contact until WD 231 is reached

where three similar small outcrops of

gossan and ore occur against the Laur-

entian .

In WD 238 a small offset project- north-

ward from the edge running into a nar-

row valley in location WD 37,where there

are strippings showing gossan. The'

valley is enclosed by steep and bare
Laurentian hills. A small lake in loca-

tions WD 242 and 239 appears to re-

present the boundary, and Roland lake

a little to the northeast occupies the;

same position, having Laurentian on the
north and norite on the south.

In a general way there is a valley

running along the southeast edge of the

Laurentian, which rises as a very rug-

ged range of hills to a height of from
200 to 270 feet, with patches of ore
along its foot. Southwest of the val-

ley, which is often occupied by a nar-

row lake or muskeg, gray hills of norite

rise to about the same height as the
Laurentian.

In WD 35 the offset running to the
Ross mine in Foy leaves the edge of
the main range. In WD 36 near its

northwest corner and probably extend-
ing into the previous location tnere is

a promising outcrop of gossan and ore
at the edge of the granite, but east
of this to Trout lake no ore was ob-

served.

Offset to Ross Mine

The longest offset on the whole cir-

cumference of the nickel-bearing erup-

tive extends for six miles nearly west-
wards from WD 35 to WR 5, reaching
what is called the Ross mine, in the
exact centre of the township of Foy.

The path is at first good, but before the

west boundary of Bowell township is

reached fire and fallen timber and the
debris left by the Lumbermen injure it

greatly, and beyond this care is needed

in following it even in green timber.

since it has scarcely been used for a
number of years and the blaze- are

growing dim.

Just after turning off from the main
ramie I here is a considerable showing of
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ore on a hillside, and the adjoining rock

consists largely of white plagioclase crys-

tals so crowded together as to appear

like anorthosite. Small seams of mag-
netite occur in this rock as well as sul-

phides. To the northwest in WD 150

a wide expanse of gossan is exposed

by stripping and numerous test pits ex-

tending nearly to Nickel lake, where
there is a log house occupied during uie

development work. Turning west the

band narrows greatly and fine-grained

norite penetrates between blocks of

coarse-grained norite, of a gray gneissoid,

rock, of greenstone, and of a white rock
with porphyritic feldspars, the whole
rusty or gossan-covered. The adjoining

Laurentian is coarse red granite, an un-

usual variety in the region. On the-

shore of the next lake to the west a
similar mixture of rocks is seen, and
sonie gossan rises above the water.

From this point to the neighborhood
of Ross mine little ore or gossan was
seen, although the band of norite. nar-

rowing and widening, seems to be con-

tinuous or nearly so the whole way ;

but somewhat similar outcrops of gray
rock rising through drift -covered ground
leave some doubt as to the relation-

ships. Evidently the early prospectors

considered the whole length to belongj

to the nickel range, or they would be

have taken up locations along it. The,

greatest width of the offset, so far as
observed, is in WD 234. where the rock
seems to extend lor about 500 feet, but
usually it is much narrower, in one case

,

apparently only 20 feet.

Our exploratimi of the locations just

east of the Ross mine was greatly hin-

dered by the work of a colony of beav-
ers which had recently built a dam
backing up the water for half a mile
or more in various directions into the

flat wooded land along the creek. WR 5,

the original Ross mine location, includes

two outcrops of ore and gossan stand-

ing as usual against a hill side of Lau-
rentian. and dipping under the muskeg
borders of a small lake; but the amount
of ore to be seen is not large. Most
of the Laurentian encountered along this

offset is coarse-grained and flesh-colored,

but some masses of gray-green rock, in

general appearance not unlike the no-

rite. are enclosed in it.

South Edge of Eruptive

The acid edge of the eruptive crosses

from Morgan township into Lumsden in

the fifth concession, and is fairly well

exposed near the north shore of a small

unnamed lake just north of the con-

cession line in lot 0. as a gray rock
weathering reddish. The neighboring

sediments to the south look like quart-

zite with pebbles and merge into the

tuffs, and these rocks conttinue t

northeast as a range of high lull-, -ink-

ing however where Nelson river makes
its way through. Along this valley

gravel plains and morainic ridges con-

ceal the rock. On the line between lots

6 and 7 to the south of a small lake,

crossing the concession line between
Lumsden and Bowel] the acid edge forms
a hard gray-green rock, or some other
eruptive appears to intervene between
it and the sediments; but on the town
line in lot 5 and also in lot 4 we find

the usual relationships, the granitic-
looking acid edge seeming to blend with
a greatly metamorphosed coarse con-
glomerate. In places, if it were not for
the coarser grain and different texture
of the included pebbles and boulders, the
matrix of the conglomerate could not be
distinguished from the eruptive, and
great care was necessary not to over-
run the contact between the two rocks.

In location WD 252 at the southwest
bay of Trout lake there is once more
a fine-grained dark-green rock between
the eruptive and the tuffs, in places
very much like a basic eruptive rock
itself, but in others charged with a few
pebbles of granite, and having the char-
acters of "slate conglomerate.'* In this
marginal rock there are veins contain-
ing quartz with zinc blende, aalena and
a little copper pyrites, and at one point
a shaft has been sunk to open up the
ore. The quartz formed quite larire

crystals before the sulphides were de-
posited, and on breaking the ore tiie

six-sided cross sections of the prisms are
well marked. Xo very large amount of
ore was to be seen, and the .1

does not seem to be of great import-
ance so far as the present development
work goes.

There is a small opening near a black-
smith shop a little east of the ea-t bay
of Trout lake, also on similar dark-green
eruptive-looking rock, but even le--

is to be seen here than in WD J'2.

These small ore-bearing veins are found
in the adjoining sediments or in green-
stones connected with them and not in

the nickel-bearing eruptive itself, but
the eruption of the latter may have
some connection with the formation of

the deposits.

A very pood section of the contact

of the acid edge with the sediments is

exposed on a small peninsula projecting

from the" south shore of Trout lake
where the lumber road reaches the

water. Two or three islets to the north
show the nickel-bearing eruptive in its*

usual phase along the southeast edge,

while the peninsula ends in a conglom*



202 Bureau of Mines No. 5

erate having apparently two kinds of

matrix, fine-grained green material con-

taining epidote and quartz and rather

coarse reddish or grayish quartzite, both
including many small and large pebbles

of granular quartzite and of granite. Ir-

regular projections of the acid edge,

granite penetrate the conglomerate for

100 yards or more. Next to the south-

east is a narrow range of precipitous

hills of hard splintery cherty-looking

breeciated rock, then comes a breccia

of a less cherty kind with, however, a

few granite boulders, probably the base/

of the tuffs. The section described is

about 1.200 feet in length. Still farther

to the southwest are the usual tuffs^

less flinty and unaffected by the neigh-

borhood of the eruptive.

Wisner Township
The basic edge of the eruptive runs,

almost due east from the northern side

of lot 12 in the third concession to
lot 4 in the township of Wisner. and
then bends to the southeast toward
Vermilion river and Norman township.
The portion up to lot 4 has been sur-/

veyed as locations, but prospectors seem|

to have found no ore along the rest ofi

it. This part of the nickel range is best
reached by lumber road to Frenchman's
lake and then by a. canoe route to Joe's
or Marion lake which crosses the nickel-

bearing eruptive diagonally. The two
Frenchman's lakes are in the sediment-
ary rocks, the south end being enclosed
in the soft black slaty variety of the*

tuffs, but morainic materials hide the
bed rock as one crosses to Joe's lake.

The basic margin of the nickel-bear-

ing eruptive has the usual characters,

north of Joe's lake, the boundary to
the north being Laurentian and a
swampy valley running at its foot with
low hills of norite to the south. Not
much gossan or ore is to be seen in the)

location* across this township, though
considerable showings occur on WD lfi

and WE 14 near the head of the lake.

The acid edge is very well shown on
Joe's lake, which it crosses near the!

south shore, and the bare surface of

the rock near a small lake to the south-

west gives an uninterrupted section,

across the boundary. The edge of the)

eruptive is granitic-looking and seems*

to blend into a conglomerate with a
fine-erained crystalline ground-masa
which might be taken for granite con j

taming small and large boulders of gran-

ite, often with vague edges. This con-

glomerate is penetrated by indistinctly

bounded projections from the eruptive,

and seems to have been ere.atly recrys-

talli/eii in eonseauence of its presence.

Aboill 360 feet to the south the con-

glomerate has a ground-mass suggesting
arkose or quartzite with a few pebbles
of granite, and this dips beneath the
small lake.

A parallel section on the shore of)

Joe's lake shows a similar conglomer-
ate followed by breccia-like tuffs at a
distance of 400 feet south of the acid
edge, but with a few feet of a fine-

grained green-gray rock without pebbles

between.
The eastern side of Wisner township

is most easily reached from the Vermil-
ion river near Dawson, and a canoe
route leads across from the second
Frenchman's lake to this point. The
rock showing between the two lakes
is mainly tuffs, but half a mile west of,

Dawson a large dike of diabase rises

beside the trail, perhaps the continua-
tion of a dike found by Mr. Culbert on
Onwatin lake about two miles south-

east. Near Dawson gravel plains and
muskegs cover the rock along Vermil-
ion river, but the norite forming the;

northern edge of the eruptive is found
rising as hills a mile west of the upper,

end of Bronson lake, near a small lake
at the corner of lots 3 and 4 in the

fourth concession of Wisner township.
At the boundary the norite leans against

a Laurentian hill, but no ore or gossan
was to be seen; and similar relation-

ships are found to the northeast to-

wards Vermilion river, but gravel ter-

races hide the rock nearer the river.

Near the head of Bass lake, the next
expansion of Vermilion river south ot

Bronson lake, the acid edge shows itself

with the usual metamorphosed conglom-
erate to the south, here having a width
of 800 feet before the tuffs are encoun-
tered.

Norman and Capreol

The boundaries of the nickel-bearing

eruptive in these townships were main-

ly fixed bv my assistant, Mr. Culbert,

and the following accounlt is given in

his own words :

"The northern nickel range make- a

sharp turn in the townshi-i of Norman.
its outcrop there assuming a southward
direction. In the northern concessions

of Capreol township another change in

direction is found, the strike being
no-thwest and southeast to Massey
creek as far as it was followed. The
line of outcrop of the basic edge, owing,

to its comparatively rapid weathering,

determines the position of a narrow
valley from the Whistle property to

Massey creek. This valley widens ill

many places, often containing lakes)

which conform to the strike of the

eruptive. Examples are lakes Selwyn,

Waddell. Ella and Clear.
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"The basic phase along this part of
its outcrop resembles the norite of the,

northern range, being a lighlt mottled
gray and is comparatively narrow.
Darker phases occur in spots and re-

semble the rock at the Blezard mine,,

but the few small patches found near,
Moose lake are easily overlooked. Maiiv
peculiar contact varieties are found such
as the poikilitic kind near the Bluer
lake ore deposit, which to the eye ap-
pears quite coarsely granular, but i9

found under the microscope to consist of

large aggregates of feldspar optically

continuous with inclusions of bi-sili-,

cates. ±ne transition to the microgra-
phic phase takes place within a short
distance, and the total width of outcrop
of the eruptive is a minimum in the,

townships of Xonnan and Gapreol, being
but little over a mile as a rule. The
micropegmatite is of the usual flesh-*

colored rather coarse-grained variety
found in the northern range and cor-i

responds in mineralogical composition.

"On the east side the eruptive is in

contact with Laurentian granite and
gneiss. The granite is pinkish-red, with
abundant quartz and few of the dark
minerals in [daces where the acid mag-
ma has not incorporated inclusions and

- of earlier rocks. In many parts
hornblende porphyrites and green schists

occur, often running out in basic bands
into the acid material and forming
gneiss, or again occurring as immense^
blocks or large masses of considerable

area which the action of the erupted
material failed to shatter. A large mass
of this kind occurs half a mile south
of Moose lake near the small marsh on
the road to Blue lake.

"The acid phase to (the west comes in

contact with the usual conglomerate*
highly indurated with well-rounded
pebbles and boulders of granite, green-

stone, schist and quartzite. On passing
westward this rock becomes softer and
tufaceous. with no large boulders show-
ing.

"A large dialbase dike of great width,
m some places a few hundred paces, was
found in the valley of Massey creek on
the boundary of Capreo] and Maclen-
nau townships in the third concession.

It also outcrops on lot ."> in the fourth
concession of Capreol on the shore of

the small lake on the line between lots

5 and 6. This is probably the same
dike that cossps lake Onwatin and
which apears on lot s in the second con-

cession of Wlsner near the southwest
post, the outcrops all being in a nearly
straight lino. The rock has a distinct,

green color due to a considerable con-

t"nt of olivine.

"Wherever the contact between the
norite and the Laurentian appears on

the -urface indications of ore are found,
either in thin patches of gossan or out-
crops of ore bodies. Sulphide particles
can be found on the contact wherever
the rock i- tested, and the red go
product is present along its entire
length in the townships near lakeWah-
napitae. The more important outcrops
of ore occur near Blue lake and south
of it near the small .Moose lake. On
the shore of- Blue lake the diamond drill

has proved the existence of a body of ore,
strongly magnetic and of some size. The
outcrop near Moose lake shows a band
of ore following the contact and vary-
in- in width from two to six feet of
fairly good sulphides, in the test pits
this ore appears rather lean, being
mixed with some of the mother magma,
but the proposition looks promising,
having in view the improvement of
transportation facilities. Further north,
strong local attractions are found on
the north end of Ella lake near the
wesit side of WR 2, but no test pits
have been opened to prove the existence
of an ore body. The east Bide of Clear
lake near the shore shows a few test
pits with ore and a considerable extent
of gossan.

"Leaving the Whistle property going
westward the contact is found forty
paces north of the northwest corner
post of lot 7 in the fourth concession
of Norman. The ground succeeding is1

low and drift-covered for nearly a mile,

with no outcrops of the basic edge till

near the line between lots and 10,

where the contact shows with a test
pit and gossan 210 paces south of the
noiv-west corner post of lot !> in the
fourth concession, lo the west this out-
crop is followed to low ground again
with gravel deposits, but the norite out-
crops south of the northwest corner
post of lot 10 in the fourth concession
at 410 paces. On following the uncut
line half a mile to the west between
lots 11 and 12 north from the post at
the south boundary of the fourth con-
cession a small tesl pit in a body of
ore was encountered at 1040 paces, me
Laurentian here contains ^rood-sized
bands of green hornblende schist like
that which accompanies the Hntton
magnetic ore deposits. The Laurentian
was also found 1010 paces north of

where the boundary of Wisner and Nor-
man crosses the Vermilion river in con-

cessioo four."

T le acid edge of the ei upl ive was trace 1

last summer southward through Nor-
man and Capreol to the sand and gravel
plains which hide the bed rock in Gar-
son township: and the relationship of
the eruptive to the overlying sediments
was the same as has been described in

other townships. A good exposure of
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the contact is seen on the road north

from Dawson toward Moose mountain

where, as one advances, the tuffs take

on the character of conglomerate, and
then of boulder conglomerate with a

felsitic ground-mass before the edge of

the eruptive is reached. In general,

the ridges of tuffs and conglomerate^

as well as of the eruptive, run north

and south at this eastern end of the-

range, evidently conforming here as

everywhere else to the direction of the;

line of contact, showing a close relation

between the dips and strikes of the

overlying sediments and the line of out-

crop of the basin-shaped eruptive sheet.

No ore deposits are known on the

acid edge at this end of the nickel belt,

but a so-called nickel mine was found
not long ago at the east end of On-
watin lake in black slate. Two openings

made here show only iron pyrites.

Acid Edge of South Range

The norite edge of the southern nickel

range has attracted great attention be-

cause of its ore deposits, but very little,

work has yet been done in the way of

tracing the acid edge. As far as time
would permit characteristic sections

across the southern range were exam-
ined for the sake of comparison with
the northern range, the sections chosen
being near Whitson (or Blezard) lake

and between Murray mine and Azilda,

both of which were examined years ago
by Dr. T. L. Walker (5).

The section examined near Whitson
lake followed the road toward the north-

eastern settlements, along which there

are numerous outcrops of rock, instead
of the shores of the lake itself where.

Dr. Walker had worked. The basic edge
at Blezard mine is of the typical sort for

the southern range, consisting of dark-
gray norite with bluish quartz and some
plates of biotite; unlike the paler gray
rock common on the basic edge of the
northern range, where bluish quartz and
biotite are. not conspicuous. A wide
swamp intervenes between the outcrops
near Blezard mine and the hills to the

north, where rock once more appears;
and the character of the rock is still

that of norite, though coarser in texture
and paler in color than at the mine.

After a short interruption of pale flesh-

colored, fine-grained rock, either a dike

of granite or a mass of metamorphosed
quartzite, a coarse flesh-colored to gray
variety of the eruptive is again encoun-

tered, either a syenite or diorite in ap-

pearance. A sharp hill of reddish gneis-

soid rock rises just beyond this, pos-

sibly another band of later granite,

I.",) Quar. Jour. Geol. Soc., Vol. LIIT.
ns;i7), pp. 47-56.

though it is sheared into a distinct

gneiss. Next conies a dark flesh-colored

variety of the eruptive, suggesting sy-

enite, but proving under the microscope-

to consist mainly of pegmatite with
much quartz. Coming down to lower
ground near the northwest end of \\ hit-

son lake a darker gray rock, sometimes
gneissoid, represents the acid edge of

the eruptive and stands in contact with
the sediments.
At the edge there is a narrow band cf

conglomerate containing pebbles and
boulders of quartzite, granite, and per-

haps other rocks, with some green
chlorite schist, partly as matrix and
partly without pebbles. There has been
a good deal of crushing along the mar-
gin of the eruptive, and the relation-

ships are not always clear, but the

strike is about 60 degrees with a dip

of 35 degrees to 55 degrees to the south-

east, as if the eruptive had overturned
the edge of the sediments. Beyond
the contact tuffs of the usual kind are

found at various points along the road.

Except for the granite or gneiss inter-

ruptions in the eruptive and the nar-

rowness of the band of conglomerate be-

tween it and the tuffs, the relationship
is like that found in various places on
the northern range.

As the eruptive with its varieties

along the railway between Murray mine
and Azilda has been described in some
detail by Prof. Walker (6). little nre>l b 1

said of it here, except that it conforms
to the types found near Blezard and is

penetrated by irregular dikes and
masses of flesh-colored granite.

The acid edge is found half a mile
east of Azilda station, where a road
turns- north, and has the appearance of
: edd'sh syenite greatly broken and shear-
ed, as exposed on a cliff to the east of
the level farm land. Some lower points
consist of gray gneissoid rock with
much mica, probably the extreme edge
of the eruptive, but passing wtliout any
marked break into what is probably re-

arranged quartzite or arkose, evidently
sedimentary. The latter rock crops
out at various points on the road to
the north; and a less modified arkose
stands out of the clay flat as a sharp
hill nearly a mile northwest of Azilda.

Beneath the arkose is chloritic slate or
schist with some flattened boulders,
striking N. 15 degrees to 30 degrees E.

and dipping about 20 degrees toward
the east.

At the northeast end of Whitewater
lake the acid edge takes the form of a
somewhat reddish-gray, distinctly gneis-

soid rock, but the adjoining sediments
are hidden under swamp and clay. A

(fi) Ibid, pp. 47-54.
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promontory on the north side of the

lake two miles west shows none of the

eruptive, but must approach closely to

the edge. Here schist conglomerate rises

out of the water having a strike of

about 40 degrees east of north and a

dip of 35 degrees to 45 degrees to the

southeast. It includes many boulde.s
of arkose or quartzite and perhaps also

granite in a matrix of chloritic or bio

titic schist. Less than a quarter of a

mile to the north is a hill of character-

istic tuffs containing many angu'ar peb
bles of other rocks, and the

point on the north shore of Whitewater
lake may represent a basal conglomer-
ate of the tuffs, like that so often found
at the edge of the northern range. A
curious feature of the schistose margin
of the sediments at all three localities is

the dip to the southeast. This may
however, represent only the schistose

structure, resulting from squeezing at
right angles to this direction; and the
real strike and dip may be quite dif-

ferent.

In general, it may be said that the
acid edge of the eruptive is more broken
by dikes of granite, etc.. on the south-
ern than on the northern edge, and the
adjacent sediments have been more pro-

foundly acted on, resulting in the pro-

duction of schists. The regular boulder
conglomerate found at the northern
edge appears to be thinner and less con-

stant along the southern edge.

Basin of the Eruptive

In connection with the study of the
nickel-bearing eruptive numerous obser-

vations were made of the rocks within
its boat-shaped synclinal basin; and the
results may be brought together here.

These rocks have attracted attention
since the nickel region began to be

studied geologically because of their

unlikeness to the ordinary Huronian
rocks of northern Ontario. Dr. Bell in his

1890 report 1 71 gives brief descriptions

of the rocks; ami Prof. Walker men-
tions them also in the paper previously

referred to. Numerous references have
been made to thorn in repents of the

Bureau of .Mines (8), but no detailed

studv has been made of them, so far as

can l>e found in published accounts. Dr.

Bell's map divides the rocks of the

basin into '"dark argillaceous and gritty

sandstones with shaly bands, possibly

Lower Cambrian," and "black silicious

volcanic breccia with black slate in

some parts"; and in his report he com-
ments on the unchanged character of

(7) Gee,]. Sur. Can., 1890, Rep. F., p. 11

ami pp. 22-24.

(8) Rep. 1903, r>. 291, etc.

the upper sandstones, which he clearly

considers much later in age than the

Huronian rocks around.
Dr. Barlow however in 1902 (9; re-

gards these rocks as belonging to the
same system with the Huronian slates

and quartzites.

Nature of the Sediments

Our study of the rocks occupying the
basin shows that in most places along
the northern range the next rock to the
acid edge of the nickel-bearing eruptive
is a coarse conglomerate of granite
boulders up to several inches or a foot
or two in diameter, cemented by finer

grained granitic or gneissic looking ma-
terial, perhaps a metamorphosed arkose.
-Next to this may eome a thin band of
white quartzite or arkose; then a gray
quartzitic or cherty rock with many
fragments of dark-gray or white chert
and sometimes pebbles of quartzite and
granite.

Tuffs

Beyond the different phases of con-
glomerate, which may have a width of

1,500 feet or less, comes the vitropbyre
tuff which has attracted so much atten-
tion, and dark gray or black rock on
fresh surfaces, but weathering brown or
pale-gray or almost white. On fresh
or not too much weathered surfaces the
rock is seeir to be largely a breccia of

angular fragments of dark or pale-gray
materials in a compact black ba-i-.

Thin sections show that the fragments
consist often of chalcedony or of ser-

pentine. Occasionally pebbles or large
rounded block- of chert, quartzite or
granite are imbedded in the breccia,
showing that at least some ordinary de-
trital materials joined the rain of vol-

canic ash and lapilli which is sup
to have fallen into the sea when the
rock was formed. Undoubtedly, how-
ever, most of the constituents of this

curious rock have come from explosive
volcanic eruptions on a very large
scale.

The boundary between the tuffs and
the conglomerate beneath is not usually

sharp, but the transition takes place

more rapidly in some places than in

others.

The width of the tuffs was not deter-

mined by us in many cases, but in two
instances we found tlieut at least a mile

and a half wide, and were not sure even
then that we had covered the full width.

Although they were almost certainly

deposited in water, marks of stratifi-

cation were not observed with sufficient

'." Summary Rep. Geol. Sur. Can.,
1902, pr. 255-6.
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clearness to determine strike and dip,

but the direction of the sharp ridges
in which the rock now stands is always
parallel to the edge of the nickel-bear-

ing eruptive. As the dip is not known,
the thickness cannot be reckoned with
any certainty.

Slates

The hard variety of tuffs which forms
sharp hills and precipices seems to pass
gradually into a softer, slaty variety

with a well-marked cleavage. In this

the fragments are flattened, giving a

spotty look to the cleavage surfaces,

and none of the cherty or chalcedonic

material is present. This again passes

into ordinary black slate with a good
cleavage across the planes of sedimenta-

tion as shown by a slight banding. As
the slates are the softest of the sedi-

ments they have undergone more de-

struction than the other rocks, and so

are often drift-covered when the tuffs

and sandstones rise as ranges of hills.

Specimens of the slate have been proved

to contain 6.8 per cent, of carbon, and
they should probably be considered as

ordinary muddy sediments originally

charged with organic matter. This rock

is so poorly exposed that injmany places

one can only infer its presence under

the sheet of drift along the rivers.

Sandstones

The sandstones or arkoses, sometimes'

spoken of as graywackes, form the up-

permost rocks of the basin, and are

widely exposed, since they are more re-

sistant than the slate and stand up
often as sharp ridges rising 50 or 100

feet above the plain. These rocks are

rather dark-gray and vary in texture

from very fine-grained material, almost

slate, to coarse arkoses, in which there

are rounded fragments of quartz and
feldspar as large as a pea, or rarely

small pebbles. In a general way. they

are very uniform over the central tract

of the syncline, but have at any given

point considerable variety. Occasionally

black bands of slate occur in the sand-

stone, bringing out distinctly the strati

fication, but more often the direction of

the bedding is obscure, though the

general course of 'the ridges may be sup-

posed to represent it. Occasionally in

the finer grained varieties there is a

distinct cleavage, which must not be

confused with stratification.

The points at which the sandstones

can be most -easily studied are Larch-

wood toward the northwest side of the

syncline. and Chelmsford toward the

southeast side, both stations on the

Canadian Pacific railway.

At Larchwood the banks of Vermil-
ion river and the hilly country to the
north and west of the village give ex-
cellent outcrops. To the north there are
several parallel ridges of the rock
striking 45 degrees to 50 degrees, and
having a dip of 20 to 3U degrees
to the southeast. The ridges are steep
inward the northwest and slope about
as the rock dips. Quartz grains, a lit-

tle mica, and small pebbles show on
weathered surfaces; and finer grained
parts, greenish-gray in color and band-
ed lighter and darker, are sometimes
greatly crumpled. A mile west of

Larchwood along the railway, where the
ridges trend 35 degrees, the dip as

shown by slaty layers is only 10 de-
grees to the southeast, but a slaty
cleavage has a strike of 55 degrees ana.
a nearly vertical attitude. Some large
angular fragments of fine slaty or com-
pact texture are enclosed in the arkose,
one mass having diameters of five by
seven feet, but the slaty cleavage runs
through both.

Large oval concretions of impure car-

bonate of lime are common in certain

beds, weathering more rapidly than
the surrounding rock and so forming
slight depr.s^ims. In appearance oi
fresh surfaces the concretions do not
seem to differ much from the i"-;.

About a mile and a half west of Larch-
wood the sandstones are covered with
stratified sand, and the next rock ex-

posed, near Phelan about two and a half

or three miles beyond, is vitrophvre
tuff.

Going east from Larchwood, the

rock is well exposed at the falls of the

Vermilion near the railway bridge, wher*
the river, running southwest, lias cut a

small canyon between ridges and then
suddenly turns off to the south-
east across the ridges. The strike

is here 55 degrees or 60 de-

crees and some black slaty layers

dip 45 degrees to the southeast.

Two miles to the east the sandstone
strikes 70 degrees, and clips 30

degrees to the northwest, while

an indistinct cleavage is about
vertical. Four miles east the bed
ding seems to be nearly horizontal.

as shown by slaty, layers, but rather

high and sharp ridges rise above the
clay plain about parallel to the imper-

fect slaty cleavage: which at Chelms-
ford, six miles to the east, has a strike

of GO degrees. Concretions are promi-
nent features again at Chelmsford, and
a stone quarry west of the village gives

irood exposures of the rock, but the

stratification seems too uncertain and'

irregular to settle a gene««l direction

of dip.
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About two miles northwest of Chelms-
ford a quite high and continuous ridge

of sandstone rises above the flat clay

land with a strike of 35 degrees or 40
degrees, but with a cleavage running
60 degrees. Here too there are some
concretions and slaty layers, in places

coarser and finer materia's showing con-

tortion or swirling forms.

It may be said in a general way that

the sandstones have the synclinal atti-

tude, dipping southeast on the north-
west side and northwest on the opposite

side; but there is much irregularity in

the arrangement, accompanied by' a
good deal of faulting and much squeez-

ing and twisting of the slaty layers.

About four miles northwest of Chelms-
ford diabase penetrates the sandstone
near its junction with the black slate,

the only instance of the kind observed
in these rocks, though large dikes of

diabase occur in the slates and tuffs

near the northeast end of the basin.

The data are not sufficient to esti-

mate the thickness of the three main
sediments of the syncline. the tuffs,

slates and sandstones: but the total

must represent several thousand feet,

since the basin is ten miles wide be-

tween Whitewater lake and the inner

edge of the eruptive sheet in Morgan
township, and the dips run from 10 de-

crees to 4o degrees. If the average
width of 8 miles is taken, and a dip

of 30 degrees is assumed, the total thick-

ness of the sediments will be over 10.000

feet, probably not at all an over-esti-

mate. There may of course be more or

less reduplication of strata by faulting.

though evidence of faulting on a large

scale has not been observed: but on
the other hand the loss of thickness by

• erosion, which must have been very

great in formations so old and so long

exposed, may more than counterhal-

ance it.

The River Systems

The relation of the rivers to the three

main varieties of sedimentary rocks in

the basin was noticed by Dr. Bell in the

course of his survey (10). and deserves

notice here. The Vermilion river, which
is the most important, between Winner

and Norman townships, comes almost
due south, with a nearly straight course
between banks of slight.y auriferous gra-

vel, passing through a wide gap in the
tuff ridges, and swinging southeast to

Onwatin lake in the Mark slate. Qp-
to this it has been a swift river with
numerous rapids, but from Onwatin lake
toward the southwest it changes its-

habit, flowing in a very meandering
channel with gentle current be-

tween banks of clay and silt

in the drift deposits overlying
the slate among the northwest-
ern edge of the sandstones. Near the
northwest corner of Balfour township
it is joined by another large stream, the
Onaping, which after tu.nl ling as vio'e.it

falls and rapids over the tuffs turns
northeast along the slates until it meets
the Vermilion.

After the junction the Vermilion turn*
into the sandstones and passes through
a series of rapids at Larchwood, then
resumes its course southwest of Ver-
milion lake, which counterbalances On-
watin lake at the other end of the
syncline, as noted by Dr. Bell, and flows
out eastward once more along the band
of slate : then doubles to the southwest,
and finally escapes to the south across
thi' tuffs and nickel-bearimr eruptive
near the boundary of Creighton and
Fairbank townships. At its second
sharp bend southwest It is joined by
another considerable tributary. YVhit«on
creek, coming from the northeast and
following for miles the strike of the
band of slate. The three most import-
ant streams of the district, when they
escape from the tumult of their descent
through the other rocks, wind gently
in broad curves as soon as they reach
the soft slates, and keep to the strike

of the slate as lone as possible.

As Dr Bell points exit, there are many
tributary streams .pouring into the Ver-
milion and Onapinjr from the north,
mostly with very rapid courses through
rocky channels, but no tributaries of

any magnitude join them in the flat low-

lands of the interior of the syncline.

The control of the watercourses by the

ancient rocky structure of the country
is very strikingly brought out in this

region, as will be seen from the example
just given.

(10) Geol. Sur. Can., 1890-91, p. 18F.
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Petrographical and Stratigraphical Notes

Nickel-bearing: Erupt ve

The nickel-bearing eruptive has al-

ready been studied at a few points in a

somewhat detailed way, especially by

Profesor Walker (11), and Dr. Barlow

(12) j but the rock is so important in

its geological and also its economic re-

lationships that a much more complete

study is desirable. Professor Walker
first

* recognized that the band of basic

rock associated with the nickel ores of

the region passed into a micropegmati-

tic rock and became much more acid on

the edge opposite to the ore bodies, a

section from the Murray mine to Ray-

side (now Azilda) being taken up in

detail to bring this out, and another
section from Blezard mine along the

shores of Whitson (or Blezard) lake

supplementing it. He also made the im-

portant fact clear that in the Windy
lake region fifteen miles to the west of

the Murray mine section, the arrange-

ment is reversed, the basic edge being

on the northwest side of the band, and
the acid edge on the southeast. A series

of analyses of rock specimens from the

Blezard mine and Whitson lake brought

out very clearly the chemical change in

the eruptive on passing from the outer

to the inner edge (13), the silica con-

tents of the basic edge amounting to

only 49.90 per cent., while two analyses

from near the opposite edge showed
69.27 and 67.76 per cent, respectively.

In my last report on the Sudbury re-

gion the nickel-bearing eruptive was
briefly described, Dr. Walker's views be-

ing confirmed, and the suggestion was
made that the two bands of nickel-bear-

ing eruptive joined at the ends, as a

continuous belt, and that it probably

formed an immense laceolithic sheet of

synclinal form, with tuff- and ordinary

sediments enclosed within it (14). The

pasl summer's work has made this con-

clusion practically certain by connecting

up the northern with the southern nick-

el range and actually following the erup-

tive belt from point to point, except

where drift-covered, through the whole

northern part of the area.

The edge* of the boat-shaped eruptive

sheet are everywhere in eruptive con-

tact with the rocks above and below

along the northern side, and probably

(11) Quar. Jour. Geol. Soc, "Vol. liii.

(1897:)

(12) Geol. Sur. Can., Summary Rep.,

1902, pp.- 250-260.

(13) Quar. Jour. Geol. Soc, liii., p. 56.

(141 Bur. Mines, 1903, pp. 276-7.

also on the southern side except where
later granites have come up between
its basic edge and the rocks below.

Although the outcrop is continuous,

its width varies greatly, being four miles

or a little more along some parts of the
southern range, as near uie Creighton
mine, but scarcely one mile in width at
one point on the northern range near
the northeast corner of Morgan
township

;
and in general the

southern side of the band averages
wider than the northern. With the
narrowing of the band as a rule the
number and importance of the ore de-
posits along the basic edge diminishes,
until, as in Morgan township, there may
be miles of the edge without ore de-

posits or even a stain of gossan. The
appearance of the rock in these nar-
rowest parts is paler gray and less

basic than at wider parts, so that in

Dr. Bell's original map of the region
they are not separated as bands of

greenstone. Apparently, the differenti-

ation of the magma was not carried so

far where the thickness is less, or else

the thickness is less because we are
approaching the feather edge of the
great sheet of rock, and the basic parts
did not extend so far but might be
found by sinking to a sufficient depth
a mile or two in from the edge.

in Dr. • Barlow's account of these
rocks, which he groups under the con-

venient field term, greenstone, three
varieties are distinguished, norite, dior-

ite and amphibolite; the norite being

the original form, and the other two
representing a less and a more advanced
stage of alteration. The norite is de-

scribed as passing into micropegmatite
and finally into a usually gneissoid rock,

gray with paler phenocryst-. weather-

ing flesh-colored, and consisting mainly
of quartz and an acid plagioclase about
which radiating pegmatite occurs, with

some orthoclase and biotite or less often

hornblende (1.")). His excellent a cunt
corresponds well with my own results

t

for the southern range near the best

known ore deposits; but the sections

made in the northern range and in the

southwest end of the southern range,

near the bend connecting it with the

northern range, show rocks and relation-

ships differing in important ways from
those described by Walker and Bar-

low.

A few of these sections will be taken

up with more or less detail, beginning

at the southwest corner of the area.

(15) Geol. Sur. Can., Sum. Rep., 1902,

pp. 2.">o and 60.
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Sultana Mine—Fairbank Lake

The nickel-bearing eruptive is fairly

well exposed for a width of about
three miles and a half between Sultana
mine and the north end of Fairbank
lake in the townships of Drury and
Fairbank, though drift deposits cover
much of the section southwest of the
lake. Near the Chicago mine, but a
quarter of a mile to the north, the
basic edge of the eruptive shows
against rocks having the appearance of

Jduronian schists and eruptives. It is

here a rather dark gray dioritic-looking

rock of medium grain, quite different

in appearance from the very dark, al-

most black, variety seen near Murray
mine, "riot only as to color but in the

lack of the blue quartz blebs, and the
large scales of biotite so characteristic

farther east.

A thin section might easily be taken
for one of diorite, since it consists

mainly of plagioclase and hornblende
with smaller amounts of quartz and
biotite and possibly some orthoclase.

However, the hornblende is clearly sec-

ondary in most cases, and one mass of

it encloses some hypersthene. The plag-

ioclase tends to form elongated strips

or broad plates slightly suggesting the
ophitic structure, and the small amount
of quartz is interstitial with a hint of

pegmatitic intergrowth. The lighter

gray color of the rock as compared with
examples farther east is at least partly

due to the absence of the minute brown
particles darkening the plagioclase in the

latter case.

A paler gray rock 600 paces south of

Fairbank lake on the trail from the

Chicago mine, about half a mile from
the previous outcrop, differs little from
the rock just described except in the
presence of a considerable amount of

micropegmatite around the well-shaped
elongated crystals of plagioclase.

On the southwest bay of Fairbank
lake a dark green schistose rock, taken
at first for a hornblende schist included
in the eruptive, is probably a sheared
representative of the last rock, consist-

ing now of quartz, orthoclase, plagio-

clase and green hornblende crushed and
rolled out, some larger feldspars occur-
ring as rounded grains enclosed in "mor-
tar" of quartz and smaller particles of
feldspar.

Two points on the west shore of Fair-

bank lake consist of somewhat schistose
greenish-gray rock flecked with flesh-col-

ored feldspars, containing, as seen un-
der the microscope, large feldspar mass-
es, mainly orthoclase, and an acid pla-

gioclase, so far as their weathered con-
dition permits a determination, with
crushed quartz and feldspar between.

14 M.

and a large amount of a mineral like

epidote, not in small scattered crystals,

but as considerable areas made
up of several individuals, crowd-
ed together. This mineral has
in part a fain i-m. pal'

\

and gray, and a small extinction
and should probably be referred to
epidote, though it resembles the woeh-
ieritc determined by Professor Walker
in the Onaping nickel-bearing eruptive.

-At the north end of the northwest
bay of Fairbank lake east of the port-
age from Vermilion lake, near the edge
of the eruptive against the tuffs, the
rock is once more dark gray-green, very
slightly specked with a flesh-colored
mineral. It is very fine-grained and
sometimes slightly schistose. Thin sec-

tions show that it is less sheared and
crushed than the rocks to the south,
and contains in spite of its dark-green
color a large amount of quartz and
feldspar in the form of exceedingly fine

micropegmatite, as usual radiating from
plagioclase crystals. There is probably
some orthoclase, and hornblende oc-

curs, though chlorite is the chief dark-
colored mineral, giving the tone to the
rock. An analysis given later shows
that it is rather basic granite or a
grano-diorite.

The inner edge of the eruptive at
Fairbank has the appearance of being
less acid in character than in most
places, perhaps because adjacent por-
tions of the tuffs have been dissolved in

them. Shearing or squeezing has been
a very marked factor in the region, es-

pecially toward the middle of the
eruptive band, and has given oppor-
tunities for weathering to an unusual
degree, accompanied by the formation
of chlorite, masking the real color.

The analysis of this rock, made by Mr.
Ardagh, shows 68.95 per cent, of silica,

so that it is not so basic as its dark-
green color would suggest.

Xo complete section has been exam-
ined at the extreme southwest end of

the basin, though specimens were col-

lected near the Sultana mine and in the

township of Trill to the north near Koss
lake. Where the northern and south-

ern ranges converge there seems to have
been a good deal of faulting so that the

eruptive is confusedly mixed with meta-
morphosed sediments, such as arkose,

the mixture a quarter of a mile north
of the Sultana being breccia-like. The
norite risimr as a hill to the east of

the Sultana camp is much like the
weathered edge described near the Chi-

cago mine; but a little north of the Sul-

tana the rock is of a different type,

consisting of masses of hornblende with
a little biotite enclosing white areas of

plagioclase made up of many small crys-
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tals crowded together. These crystals

are oval or short prismatic, and are

sometimes untwinned, sometimes divid-

ed into halves, and sometimes of more
complicated twinning ; the extinction

angles suggesting varieties from ande-

sine to labradorite. The origin of this

structure is not clear, but similar sec-

tions have been got from near Joe's

lake in Wisner township and near Mur-

ray mine.

The acid edge varies ' in appearance.

On Ross lakeland another small lake

to the north it is medium to coarse in

grain and grayish flesh-colored, consist-

ing chiefly of quartz, plagioclase and a

little orthoclase, the quartz belonging

mainly to the micropegmatitic out-

growths round sharp-edged plagioclases,

but some forming clear separate blebs.

A little hornblende and chlorite darken

the color of the rock.

Specimens collected half a mile north-

east of Ross lake, of a dark green-gray

color with feldspar strips suggesting the

ophitic structure, were at first taken
for a dike or boss of a different rock;

but thin sections prove to contain much
micropegmatite so fine in texture as to

be visible only with fairly high powers

of the microscope. This may surround
long slender, clear-cut plagioclase crys-

tals or may form radiating masses with
a rude black cross in polarized light,

without any apparent nucleus.

Onaping-Windy Lake

The best section for the study of the

northern side of the nickel-bearing erup-

tive is undoubtedly that along the Can-

adian Pacific railway between Phelan
and Windy lake sidings, where numerous
small rock cuttings expose the tuffs

with their underlying conglomerate, the

acid edge of the eruptive, its basic edge,

and the Laurentian gneisses beyond.

Taken at right angles to the strike of

the belt of eruptive rock its width is

nearly three miles. Rocks collected at

different points on the section have
been studied and described by Prof.

Walker, (16), but it is worth while to

refer to this section more in detail.

Going eastwards along the railway

from Windy lake siding Laurentian is

seen for a quarter of a mile, when drift

and an esker ridge cover the rock

for a distance. At the northwest, end

of Windy lake gray, dioritic-looking

norite crops out, rather coarse and
speckled in appearance, consisting, as

seen under the microscope, mainly of

plagioclase, hypersthene and augite,

with a little quartz, biotite, and horn-

blende, many prisms of apatite and

(16) Q. J. Geol. Soc, Vol. liii., pp. 5f3-

some magnetite. The plagioclase, which
is clear and colorless and makes ap
about half of the rock, has extinction
angles corresponding to andesine or
labradorite, and is generally hypidio-
morphic; while the hypersthene is idio-

morphic. This mineral presents some
anomalies, since some crystals showing
the usual pleochroism, red, brown, pale
brownish green and pale yellowish, have
parallel extinction, while others extin-

guish at various angles up to 28 degrees.

Diallage, brown and fibrous -loo king,

non-pleochroic, and with an extinction
angle of about 45 degrees occurs in

small quantities also; the small amount
of hornblende present forms margins
about the minerals just mentioned; tmd
the brown biotite is present only in

trifling quantities.

A specimen from a cutting a hundred
yards east is coarser grained and not
quite so fresh, but does not differ greatly
in composition. An analysis of this rock
given later, shows 56.S9 per cent, of
silica, considerably more than Professor
Walker found in norite from Blezard
mine on the southern range.

Fifty yards farther east coarse red
syenitic-looking rock begins and lasts

to Onaping station, showing in various
cuttings. Thin sections prove however
that the rock contains a large amount
of quartz mostly pegmatitically inter-

grown with feldspar, but partly as
fairly large clear spaces, so that it is

too acid for syenite, and an analysis
given later confirms this by showing
68.48 per cent, of silica. The feldspars
are very badly weathered, but the 'well

formed crystals making the starting
point for micropegmatite seem to be
all plagioclase, though the analysis
proves that potash and soda are pre-

sent in about equal amounts, (K20 3.36,

lSTa20 3.72), so that the feldspar

in the pegmatite must be chiefly ortho-

clase. The dark minerals include sec-

ondary looking hornblende and the min-
eral resembling epidote named by Pro-
fessor Walker woehlerite. The last

specimen collected to the west of Onap-
ing station has extraordinarily slender

prisms of feldspar, wThich strike the

eye immediately on fresh surfaces.

To the east of the station the ap-
pearance of the rock changes and it be-

comes greenish gray and finer graim'd:

though the microscope shows little dif-

ference except the presence of more
hornblende. An analysis proves that
this rock is less acid than the red var-

iety west of Onaping, since it contains
only 61.93 per cent, of silica.

At the margin of the eruptive against:

the basal conglomerate beneath the t nil's,

it becomes finer grained, though still

green and dioritic-looking; and thin sec-

tions show short, stout crystals and
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little micropegmatite, the quartz, which
is present in considerable amount, be-
ing mostly granular.

Sections to the Northeast

_T\vo miles north of Onaping at the

gray
4 «|».Moose creek into Onaping

rapidly weatn&R interesting slope of

forms, the loose sancfpined nortie,

debris sometimes still supporting ^ikfL

round boulders of less decayed rock.

Thin sections show the typical nortie

of the nickel range, consisting of a small

amount of quartz, partly pegmatitic,

much labradorite, a little apparent or-

thoclase. and a large amount of pleo-

chroic augite very like hypersthene, but
seemingly monoclinic with various ex-

tinction angles. Secondary hornblende
and a small amount of biotite and mag-
netite complete the dark minerals. The
plagioclase is largely idiomorphic and
is sometimes partly enclosed by the au-
gite, which also tends to idiomorphy,
so that the order of succession is plag-

ioclase, augite, quartz and pegmatite,

the plagioclase and augite overlapping.

A rock found at the basic edge of

the nickel-bearing eruptive a little east

of the Big Levack mine on the eastern

side of Levack township is very similar,

except that the pyroxenes are almost
completely changed to dull-green fibrous

hornblende, and that biotite is present

in larger quantities.

A specimen from about a mile and a
half southeast of the last locality uear-

or the acid than the basic edge is

coarse-grained and flesh-red in color, and
consists as shown by the microscope
mainly of micropegmatite and a little

hornblende and biotite.

At the acid edge of the eruptive near
the shore of the southwest bay of Moose
lake the rock is tine-grained and flesh-

colored with greenish patches. The
freshest specimen is made up of plagio-

clase in well formed crystals (oligoclase

to andesine) to the extent of one half,

the spaces being filled principally with
quartz of a granular look and seldom
showing pegmatitic structure. The
dark minerals are chlorite filling inrer-

stices, and biotite, the latter in very small

amounts. Close to this phase of the

eruptive are rather coarse rocks also

flesh-colored spotted with green, which
in the field were collected as the alter-

ed edge of the basal conglomerate which
underlies the tuffs. Thin sections 1 ow-
ever show very little difference in com-
position or character from the rock des-

cribed above. One of the hand speci-

mens contains a few black fragments
of some other rock, and has a patch of

coarse red feldspar mixed with quartz.

which seems to have been deposited in
a cavity of the rock. In the field the
vague forms of pebbles and boulders re-

sembling granite can be seen, and it is

probable that the ground-mass of the
conglomerate has been so long exposed
to the heat and circulating solution- of
the acid edge of the eruptive as to be-
come completely recrystallized into
qua^- '

al
;,',' m u.c _

^„gif>Y.,,„..ltc there are small vugs xa

enclosures surrounded with very red

feldspar and enclosing hornblende and
epidote. The space is sometimes com-
pletely filled and sometimes partly va-

cant.

Specimens taken from the basic and
acid edges of the eruptive at about its

narrowest point, in the northeast cor-

ner of Morgan township show little dif-

ference to the eye, though the one from
the acid edge has a faint tinge of flesh-

color which is lacking in the other.

Thin sections show considerable differ-

ences however. One from the basic edge
contains mainly feldspar with micropeg-
matite radiating from it, augite, horn-

blende and chlorite, the feldspar being
largely plagioclase not far from andesine

in optical characters, but with some un-
twinned crystals, probably of ortho-

clase, and one peculiar crystal,

unstriated but containing irregu-

lar patches of plagioclase hav-

ing low extinction angles from twin
planes. Micropegmatite running into

areas of unmixed quartz makes about a
fourth of the section. The augite,

partly very fresh, is nearly colorless end
not appreciably pleochroic. The rock
has not the usual character of the
basic edge, being without hypersthene
(or pleochroic pyroxene) or biotite

among dark minerals, and containing
a good deal more than the usual
proportion of micropegmatite and ortho-
clase. One might almost hold that the
true basic edge is absent at this narrow
portion of the eruptive, and that the
rock just described belongs rather to

the intermediate facies between the
basic and acid edges.

A thin section from the opposite or
southeast side of \he band consists
mainly of very fine, often plumy, micro-
pegmatite, sometimes arranged round
broad crystals of andesine, sometimes
about a narrow strip or about no ap-

parent nucleus. This makes up at
least two-thirds of the rock, while

plagioclase and a crystal or two of

orthoclase with hornblende and a small

amount of the supposed woehlerite make
up the rest.

Xear Trout lake in Bowell township
and Joe's lake in Wisner. sections across

the eruptive are much like those al-
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ready described and need not be taken

up in detail.

Character of the Eruptive

We may sum up the general character

of the nickel-bearing eruptive of the

northern range by stating that the basic

edffe ia^- being partly due ^**g*$&0Te
sence of dusty-brown coloring *&" L"&
plagioclases; but that it »u«° consists
essentially of plagioclase having^ the

composition of labradorite with hypers-
thene or an augite very like hypers-

thene as to pleoehroism, hornblende,

usually secondary, and a little biotite.

Among the pale minerals must be in-

cluded small amounts of orthoclase and
quartz, the latter seldom inclined to be

micropegmatitic. This rather acid nor-

ite passes gradually into a reddish
syenitic-looking rock, really a micro-

pegmatitic granite or grano-diorite often

containing a mineral resembling epidote

possibly woehlerite, hornblende, and
sometimes a little biotite, but seldom
any of the pyroxenes. At <the south-

east edge of the eruptive the rock is

Results of Rock Analyses

In order to check the results of micro-

scopic work on the rocks forming the

nickel-bearing eruptive, four analyses

have been made by Mr. E. G. R
v fe

dagh, one of the chemists oJSgor -\yalk-
of Science, and the11 'rake region on the
comparer! range. Three of the rocks
chosen for analysis come from outcrops
along the Canadian Pacific railway
near Onaping, where the exposures are

good and the materials fairly fresh; the
fourth is from the acid edge on the north
shore of Fairbank lake, where the dark
gray-green color led to doubts as to the
real character of the rock. Specimen
No. 1 is from near the bisic edge west
of Onaping, No. 2 from the middle of

the eruptive, where the rock is flesh-

colored, and No. 3 from the greenish-

gray acid edge. For comparison Pro-

fessor Walker's analyses of specimens
from near Whitson lake are given in

Nos. 5 to 9, No. 5 being from the basic

edge and No. 9 from the acid edge, the

others being distributed between the

two edges in the order given :

No. 1. No. 2. No. 3. No. 4. No. 5. No. 6. No. 7. No. 8. No. 9.

Si0 3

A1..0 S

56.89
19.39

.38

7.11
2.11
8.11
3.31
1.04
1.35
.43
.11

.30

68.48
12.70
2.41
4.50
.74

1.41
3.72
3.36
1.13
.61

.20

.05

61.93
13.03

.56

8.00
1.76
4.02
3.18
2. Ml

1.95
.84

.32

.18

trace
.19

68.95
12.74

.46

5.15
1.57
1.72
3.80
3.28
1.50
.43

.20

.13

trace

49.90
16.32

13. i54

6.22
6.58
1 .82

2.25
.76

1.47
.17

trace

51.52
19.77

.47

6.77
6.49
8.16
2.66
0.70
1.68
1.39
.10

trace

64.85
11.44
2.94
6.02
1.60
3. 19

3.92
3.02
.78

.24

trace

69.27
12.56
2.89
4.51
0.91
1.44
3.12
3.05
.76

.78

.06

trace

67.76
14.00

Fe„0 3

FeO
MgO

K„6 :

TiO B

"'5'.i8'

1.00
4.28
5.22
1.19
1.01
.46

P2 B
.19

NiO
trace

s

Total 100.53 99.31 98.76 99.93 99.03. 99.71 98.30 99.35 100.29

2.S34 2.673 2.757 2.694 3.026 2.832 2.788 2.724 2.709

usually greenish-gray in color and a lit-

tle more basic, but otherwise like the

central portions. The feldspars are

apt to be lath-shaped. Occasionally the

edge becomes quite basic and dark-green

in color, still containing much micropeg-

matite but of a very minute and feath-

ery kind; and this variety appears to

occur where the acid edge comes in con-

tact1 with tuffs, with little or no granite

conglomerate between.
Where the eruptive band is very nar-

row there is less change in character

in passing from the basic to the acid

side, the most basic rock, norite, being

largely wanting, as well as gossan or

ore deposits.

It will be seen from a comparison of

Prof. Walker's analyses with Mr. Ar-
dagh's thalt his examples from the basic

edge are distinctly more basic than the

specimen from Onaping, Nos. 5 and 6

having seven and five per cent, less

silica respectively. However, the very

large amount of iron oxide (13.54 per

cent.) in No. 5 suggests an abnormal
quantity of magnetite, so thalt the spe-

cimen may be less acid than the aver-

age. The difference in the amount of

silica corresponds to the appearance of

the two rocks, the one from Blezard

mine (No. 5) being much darker in

color than the example from Onaping
(No. 1). The most acid specimen from
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Onaping (No. 2) and also No. 4 from
Fairbank lake correspond very well with
Dr. Walker's No. 8; but No. 3, on the
extreme edge at Onaping is distinctly
more basic than his No. 9.

In the Onaping analysis the rock
from the basic edge contains, as one
would expect, much more lime, mag-
nesia and alumina than the most acid
phase, and much less potash and silica.

Working out the percentages of min-
erals represented by the analyses from
Onaping and Fairbank lake by the
tables of Cross, Iddings, Pirsson and
Washington we have the following re-

suits :

Mineral. No. 1. No. 2. No. 3. No. 1.

6.42 27.78 17.16 24.84
Orthoelase 6.12 20.02 L6.68 I 19.46
Albite 31.96 31.44 27.25 31.96
Anorthite 32.80 6.1il 12.51 7.51
Hypersthene. . .

.

14.38 7.08 15.13 12.61
5.33 7.28

In reality of course the orthoelase
would contain some of the albite mat-
erial and the rest of the albite with the
anorthite would be combined as labrador-

ite in No. 1, and as oligoclase in the

others. As hypersthene does not occur
in the. more acid phases of me eruptive,

but is replaced by hornblende, biotite,

etc., probably some of the alumina, lime

and potash with all the magnesia and
much of the ferrous oxide really belong
to these minerals.

In the new system of classification No.
1 is hessose; No. 2 toscanose; No. 3 is

nameless, but comes in Sub-rang 2 of

Rang 3 in austrare; while No. 4 is

dacose close to adamellose. In reality

the classification obscures the relations

between No. 2 and No. 4, which, instead

of being far apart, are near enough to

have been chips from the same rock, so

close do they come together in percent-

ages of chemical constituents.

Effects of Eruptive

The basic ed£:e of the eruptive seems

to have had little metamorphic action

on the adjoining underlying rock, us-

ually Laurentian gneiss with bands of

green schist, perhaps because these rocks

were already completely crystalline and
little pervious to solutions. Where
offsets, like that in Poy, project into the

Laurentian, there is much brecciation.

and a confused mixture of rocks results

cemented by fine-grainod norite, but
otherwise apparently not greatly chang-

ed by the presence of the eruptive.

At the acid edge the effect on the

overlying rock was much more profound.
In most cases this rock is a coarse
conglomerate consisting of granite peb-
bles or boulders enclosed in a granitic or
gneissoid ground-mass, so that the erup-
tive seems to merge into the sedimentary
rock, which can only be distinguished
from it by the presence of the bould-
ers. Near the edge even these become
indistinct. The apophyses of the erup-
tive are not dike-like but vague and
irregular, and we must suppose very
••"W cooling with the circulation of
water strongly charged with silica and
silicates in solution. The metamor-
phosis of the conglomerate gradually
diminishes, and at 1,000 or 1,500 feet
the tuffs are encountered, somewhat
hardened but otherwise little changed.
The acid edge of the eruptive is not

nickel-bearing, though iron pyrites may
occur in it; and in the adjoining sedi-
ments, especially if penetrated by gabbro
or greenstone, small vein deposits con-
taining zinc blende and galena occur.

Other Eruptive Rocks

_

In addition to the nickel-bearing erup-
tive a number of specimens of other
eruptives were collected along the nickel
range or within the sediments enclosed
by it. Those which have been studied
in thin sections are all of a basic char-
acter, and most of them occur as dikes,
the most important being an olivine dia-
base found at various points in Capreol
and Wisner. cutting the tuffs and slates.
It differs little from diabase dikes de-
scribed in last year'? Report, and the
same may be said of a mass of diabase
found in sandstone about four miles
north of Chelmsford
A dark-green eruptive ma«, which

occurs associated with chertv grav rock?,
containing a few quartzite pebbles at
Prue's mine. WD 252. to the southwest
of Trout lake, near the acid edtre of the
nickel- bearing eruptive, may have a
bearing on the adjoining deposit? of zinc
and lead ore. Thin sections consist
mainly of pyroxene?, hypersthene beimr
in largest amount, though some crystal?
having the characteristic pleochroism,
snow Oblique extinction. Tart of the
dirty, fibrous-looking pyroxene having
extinction angle? of 4."; degrees or more,
and little or no pleochroism, should be
called diallage. The feldspar, which
makes hardly more than a third of the
section, is labradorite in rather short,
stout prism?, less often lath?, embedded
in the pyroxene, and reversing the usual
arrangement has clear centres with
brown, almost opaque rims. There is a
very little interstitial quartz. This nor-
ite is much more basic than the nickel-
bearing norite two mile? away to the
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north, and differs from it greatly in

habit, so that there is probably no con-

nection between them.
Another dark green-gray, fine-grained

rock was collected near a nickel deposit

four or five miles north of Onaping,
where it seems to have penetrated be-

tween the nickel-bearing norite and the
Laurentian. This, however, has an en-

tirely different character, consisting es-

sentially of serpentine and magnetite,

enclosing areas of still fresh olivine. A
little augite and some crystals of brown
biotite are scattered through the sec-

tion also, but in too small amounts to

be of importance in naming the rock,

which must be called peridotite, largely

changed to serpentine.

A somewhat similar rock collected

from dikes in granite at Michipicoton

falls near lake Superior may be men-
tioned here. It originally consisted of

about equal amounts of olivine and
biotite, the olivine now almost altogeth-

er changed to serpentine and a carbon-

ate. Augite may also have been pre-

sent in the beginning, but can now
hardly be distinguished. The rock, which

may be called pierite, or perhaps better,

biotite-peridotite. may be compared
with dike rocks from near Magpie river

in the same region, and from Goetz lake,

not far away, consisting of serpentine

with some fresh olivine, biotite and
augite (17).

Drillings in Blezard

Having found strong magnetic attrac-

tion on lot 8 in the second concession

of Blezard township, Mr. J. V. Miller,

in charge of explorations for Mr. Thos.

A. Edison, decided to do some develop-

ment work at the spot, which is about
a mile and a half north of

the Little Stobie mine on the

basic edge of the southern nickel range.

At the time of my visit a pit sunk

about ten feet in the norite showed
some ore, consisting of pyrrhotite, chal-

copyrite and pyrite. The country

rock is dark and basic-looking in spite

of the distance in from the edge.

Later a diamond drill hole was sunk

1,080 feet, and Mr. Miller has been

good enough to provide me with cores

at every fifty feet. In general the

sections of core are much alike, except

at 204 feet, where brownish schist with

pyrite and many scales of mica, and

also vein quartz, were encountered, and

at 900 to 950 feet, where fine-grained

flesh-colored granite, no doubt a dike,

occurs.

Thin sections were made of drill

cores from 50 feet, 550 feet, 850 feet

(17) Bur. Mines, 1902, p. 170.

and 1,000 feet. The four sections are
all of quartz-norite with a little quartz,
a large amount of plagioclase (andesine
to labradorite) and a large amount of
dark minerals. The quartz is partly
interstitial and partly intergrown with
feldspar as micropegmatite. In the
section from 50 feet depth the felds-

pars are somewhat brownish, but on the
whole very fresh, while all the pyroxene
has been changed to rather fibrous

hornblende. The section from 550 feet
is fresher still, and contains much
hypersthene (also pleochroic monoclinic
pyroxene), a little diallage, hornblende
and biotite. The sections from 850
and 1,000 feet are badly weathered, per-

haps because somewhat crushed, and
the lowest one is the worst in this

respect.

It is evident that the word weather-
ing as generally applied to these rocks
is not to be taken in a literal sense
as due to the action of surface con-
ditions. Probably the different stages
of so-called weathering shown in the
cores are to be accounted for by the
greater circulation of underground wa-
ter in parts which have been sheared
or crushed.

Micro-Norite Groups

A curious group of very fine-grained,

almost compact rocks, dark greenish-

gray on fresh surfaces, but weathering
paler gray, with prominent bands of

green, was briefly referred to in last

year's Report (18), as having a doubt-
ful position with reference to the nickel-

bearing eruptive. When opportunity of-

fered last summer these rocks were ex-

specimens were collected. Their field re-

amined in the field and characteristic

lationships are still obscure, though it

was found that the largest area occurs

close along the basic edge of the nickel-

bearing eruptive from Blezard mine to

Murray mine. The rock is not continu-

ous for this distance, but is greatly min-
gled with other rocks, such as horn-
blende porphyrite, amygdaloidal masses,
and green schists. So far as could be
determined these fine-grained norites or

gabbros are older than the nickel nor-

ite which encloses fragments of them, in

places almost forming a breccia. Besides

the laiL'f area just mentioned similar

rocks occur near Joe's lake on the north-

fin ransre. and possibly also near Sul-

tana mine at the southwest end of the

range ; but here there has been

no attempt to determine their extent.

The Murray mine area is extensive, cov-

ering probably some square miles, but
the fine-grained norite is so intimately

(18) Bur. Mines, 1903, pp. 294-5.
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mixed with the other rocks mentioned
that no attempt was made to separate
it in mapping. So far as observed the
micro-norites are not in themselves ore-

bearing, though at the edge of the nick-

el eruptive they may be more or less

penetrated by the sulphides.

The appearance of these rocks in thin

sections is very different from that of

the typical coarse-grained nickel-bearing

norite, though the general composition

of plagioclase running from labradorite

to andesine, and hypersthene, with one
or two other forms of pyroxene, is the

same. The quartz, often pegmatitic, of

the nickel-bearing norite seems almost
wholly absent in the fine-grained varie-

ty, and biotite is much less common.
The tendency to a plate-like shape of

the feldspars too is not observed.

In the micro-norites the feldspars are
usually in less amount than the dark
minerals, and often form polygranular
areas, made up of separate, often fairly

well-formed, crystals of about equal dia-

meters in different directions. The feld-

spar (usually labradorite) is very fresh

as a rule, though the individual crystals

are crowded together and sometimes
suggest crushing. Some of the crystals

seem unstriated, but crystals with twin
halves are common, as well as sections,

with more complex twinning. In some
weathered specimens there is a green-

ish rim between adjacent crystals.

The pyroxene, which is later in ago
than the feldspar, usually makes up
more than half the rock as granules of

nearly equal diameters, either scattered
or assembled in small clusters. In some
sections there are also larger crystals of

pyroxene of a porphyritic kind. The
general word pyroxene is used because
there are undoubtedly monoclinic as
well as rhombic varieties present. The
color is usually pale gray with a faint
pleochroism, pale reddish-brown, yellow-
ish-brown and bluish-gray, though there
are sections in which the pleochroism is

almost entirely wanting. As a consid-

erable number of the crystals show par-
allel or approximately parallel extinc-
tion, we may call them hypersthene, or
enstatite where pleochroism is lacking ;

but many of the crystals in all thin sec-

tions examined have an undoubted ex-
tinction angle, ranging from a few de-

grees to forty-five, and hence cannot be
called rhombic pyroxene, but should be
named diallage when fibrous-looking, or
augite in other cases. The two varie-

ties of pyroxene are exactly alike in

every respect except the extinction
angle, and one cannot resist the im-
pression of a continuous series connect-

ing forms with no apparent angle of

extinction with forms which must be ro-

tated 45 degrees from the cleavage or

prismatic edges to become extinct. In
one or two sections there are a few
crystals much larger than the rest en-

closing feldspars poikilitically.

With the colorless minerals, quartz is

sometimes sparsely found, and among
the colored ones, a very little biotite,

and in one case ragged, poikilitic horn-

blende of a brown color. Magnetite in

small square crystals with no hint of

leucoxene is always found, and may
form as much as a s.ixth of the whole
section, while sulphides are less com-
mon and more irregular in arrangement.
Where dark-green ribs stand out on
weathered surfaces thin sections show
bands of green secondary hornblende
along minute fissures permitting water
to circulate.

The very fine-grained, uniform tex-

tured micro-norites seem to shade into

porphyritic rocks 'in places, sometimes
with black hornblende crystals alone,

sometimes with white areas as well. In
general composition the ground-mass is

like the rock just described, while the
large hornblende patches are seen to
be more or less composite areas ot a
poikilitic kind, often associated with
some quartz and plagioclase of larger

dimensions than the surrounding feld-

spars. In some of the porphyritic spe-

cimens the pyroxene has largely changed
to hornblende, and it may be that the
hornblende and dioritic schists and the
hornblende porphyrites mixed with the
micro-norite are simply sheared and
weathered forms of the rock.

It is less probable that the amygda-
loid rocks found with the others have
any connection with the norite. as no
transitions toward them have been no-

ticed; but the oval white areas which
give the amygdaloidal effect consist

mainly of short equi-dimensioned pla-

gioclases very like those of the micro-

norites though of a larger size. There
are also some quartz grains with the

plagioclase. The ground in which the

seeming amygdules are enclosed consists

to the extent of four-fifths of green,

secondary looking hornblende with some
magnetite, epidote and a few grains of

plagioclase.
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Hutton Township Iron Range

As a large number of iron locations
had been taken up in Hutton township
and the next (unnamed) township to
the west (19),during the past two years,
it seemed desirable to study these iron
ranges more in detail than had been
done previously by representatives of
the Bureau of Mines; and some time
was occupied in mapping the range and
examining the associated rocks, part of
the work being done bv Mr. Culbert
after I left the field. Tlie Hutton iron
deposits have been known for several
years, but until 1902 the region had not
been studied by geologists. During the
past two summers, however. Professor
Leith of Wisconisn university has had
parties at work mapping the iron ranges
for economic purposes in the interest
of certain iron companies. In a brief
account of the Hutton township depos-
its given by him in last year's Report,
he compares them with those of the
Vermilion iron district in Minnesota.
(20), and discusses their probable ori-
gin.

At present the Hutton township range
is best reached from Sudbury by a con-
tinuation of the wagon road leading to
Dawson on Vermilion river. The road
for some miles to the north of Daw-
son is excessively rough and hilly while
crossing the tuffs, and'the nickel-bearing
eruptive; but afterwards follows gravel
plains and morainic ridges with few out-
crops of solid rock, what there is being
coarse reddish granitoid gneiss of the
Laurentian, until it ends at Osborn's
camp, near the foot of Moose mountain,
where there are several comfortable log
buildings, one occupied by a caretaker.
Further travel over the ranges must be
done by trail and by canoe.
Canadian Pacific railway engineers last

summer located a branch line to con-
nect Moose mountain with Sudbury,
finding, it is said, a very easy route
without heavy grades or' much rock,
cutting; but it may be supposed that
the branch will not be built until there
is a prospect of mining operations on
a large scale. The projected road might
prove of considerable value for some
porperties on the northern nickel range
as well as for the iron properties.

Moose Mountain

Owing to the widespread presence of
iron ore field work in the Moose moun-
tain region usually had to be done with
the dial compass, and had always to
be checked with the dial; so that on

(19) Since named Kitchener township.
(20) Bur. Mines, 1003, pp . 318-321.

cloudy days, which were numerous last
summer, work was possible only along
survey lines or by running pickets from
survey lines. Sections were traversed
across Moose mountain at short inter-
vals as far as ore was found, or the
dip-needle or compass indicated mag-
netite beneath the drift or swamp, but
the geology of- the adjoining rocks was
taken up only incidentallyr

The largest outcrops of ore are on
the main hill not far from the points
where diamond drilling was done, so
that this portion of the range is natur-
ally taken up first. A large amount of
stripping has been done exposing sec-
tions across the ore, usually of gfacially
polished surfaces often suggesting solid
iion; but sometimes strikingly banded
with gray or white layers of silica. Oc-
casionally the banding is of magnetite
and dark-green hornblende instead of
silica, and the distinction is quickly
made by hammering on the surface,
silicious parts showing a white powder,
the hornblende parts dark-gray or
greenish-gray. In the purer parts the
ore is highly magnetic, fragments being
fairly strong natural magnets, and the
soft steel of a hammer acquires a quite
powerful induced magnetism, attracting
broken fragments of the ore in a long
string. These are of course dropped as
the hammer is removed from the sur-
face of the ore.

The banding of ore with hornblende or
with silica is often greatly bent and
contorted and no very constant direction
of strike can be noted, though in a
general way the strike of the banding
tends to be parallel to the strike of the
range as a whole, at the southern end
running roughly northwest and south-
east, but toward the north trending
nearly north and south.

Intimately mixed with the ore in some
places one finds irregular bands or
masses of pale-green epidote. apparent-
ly filling cavities due to shearing or
slight faulting.

On Moose mountain the ore is more
or less mixed with other rocks such as
greenstone and granite, and the former
rock forms the walls of the iron for-
mation on each side dipping under it

on the brow of the hill towards camp.
Besides the ore exposed on the hill there
are points of strong local attraction
with one or two outcrops of ore in the
swampy abound to the southwest, ap-
parently completely separated from the
main body by greenstone or green schist.

Still further to the south and west
there is granite, generally considered
Laurentian, but certainly later than the
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banded ore, since small dikes of it pen-
etrate the ore occasionally.

After a short valley where the range
narrows up or is drift-covered, another
hill rises toward the northwest con-
tinuing to the river (a branch of the
\ e million) at the Iron Dam. In this

extension the ore is generally leaner and
more silicious than on Moose mountain,
though here also there are outcrops of

magnetite banded with hornblende, ap-
parently rich enough to be workable.
±he associated rock is largely green
schist, though some parts appear mass-
ive, but the whole is greatly sheared
and so far rearranged that the original
character of the eruptive is hard to de-
termine beyond the general fact that it

was basic.

Near the Iron dam where the hill

sinks toward the river a section shows
green stone and green schist to the
west, near a small lake expansion above
the dam, followed by banded mag-
netite and silica, then green schist,

once more banded silica, and then green
schist and greenstone to the low ground
near the river.

North of the Iron dam the band con-
tinues for half a mile in a direction near-
ly north and south but narrower and
in general leaner, the adjoining rocks
being usually green schist. The whole
range is a little over a mile in length,
but much the most important body of

ore is exposed on Moose mountain,
where it is stated that an area of 75
yards by 50 consists of good are which
will run 58 to 60 per cent, in iron.

There are two patches of iron range
rock to the south of the camp, largely
hidden under drift deposits, but found
with the dip-needle. Test pits disclose
large blocks of the banded ore, and at
some points ore is said to have been
found in place, but it is doubtful if

they will prove of importance.

Extension of the Range

About a mile and a half up the river
from the Iron Dam a second iron
range of some magnitude is found, be-
ginning at about the middle of lot 11

in the fifth concession, and extending to
the northwest corner of lot 12 in the
same concession. A trail leads* from an
old camp ground generally called Black's
camp on a point where the river sud-
denly turns northwest and runs the
whole length of the range, which is

parallel to the river, but a little to the

northeast. The banded material 'an
be followed with a few interruptions

by drift, where the dip-needle indicates

the presence of ore, for the whole dis-

tance, but in most places it is narrower

than the southern range, and especially
than the portion on Moose mountain.

.Near Black's camp the range seems
to have been faulted several times,
causing slight interruptions in the con-
tinuity of the ore, and there are also
minor faults of a few inches or feet.

The strippings disclose ore very sim-
ilar to that of Moose mountain but in
narrower bands. The best is of magne-
tite banded with thin seams of green
hornblende, and sometimes has a width
of several feet; but much of the range,
especially towards the northwest, is sil-

icious and too low-grade to be of
much value.

The adjoining rock toward the east
is generally green schist having a strike
parallel to the banded ore, but toward
the west swampy ground along the river
often hides the rock, though some out-
crops of greenstone occur. The banded
ore is not always continuous in width.
but may form two bands separated by
schist or greenstone. This iron range
is cut off by the river, only a trace of
it occurring on the south side of the
bend.

A small outcrop of banded magnetite
was found by us near the northeast
corner of lot 10 in the fifth concession,
having a width of at least 25 feet and
striking a little north of west. Part of

it is banded with hornblende, but most
of it is silicious and very lean. A
longer and apparently more important
band runs for a third of a mile east
and west at about the middle of lot

11 in the fourth concession.

Specimens of the ore from three
points in the Hutton ranges, No. 1 from
Moose mountain, No. 2 from the Iron
Dam, and No. 3 from the northwest
range, have been analyzed at the Pro-
vincial Assay Office, Belleville, with the
following results:

Constituent. No. 1. No. 2. Xo. 3.

58.30
28.08
7. '.''J

1 22
l>2s

2.35
.o:„;

.011

.20

none
62.64

52.55
28.76
12.84
1.49
L.18
•_'

.
7.".

.08

.016

.18
none
59.12

43.16
20.41

Silica 81.76
.78

1.40
1 . 75

.094

.22

none
It'.. IIS

The first two were of magnetite
banded with hornblende, the third of

magnetite banded with silica, evidently
forming a very lean ore.

A number of locations have been
taken up alpng the supposed continua-
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tion of the northwestern range of Hut-
ton in two unsurveyed townships to
the west and northwest, since named
Kitchener and Roberts, but as these
were located when snow was on the
ground it is doubtful if any ore was
found, and there is no information as
to the use of a dip-needle in locating

them. Several of these claims have
been only incompletely surveyed, the
lines not having been cut out on some
of the sides. As far as possible our
work covered all the boundary lines up
to the long lake crossing the line be-

tween Kitchener and Roberts, but no
iron range rock was observed, though
banded schist much like that accompany-
ing the ore in Hutton township was
found in several places.

To the northwest of the lake just

mentioned bands of the iron range rock
are found in Roberts and the next
(unnamed) township to the west, but
these will be reported on by Mr. Cul-

bert, who examined them after I left the

held.

«

Geology of the Region

While mapping the iron ranges and
examining the locations to the north-

west a considerable amount of infor-

mation was gained concerning the other
rocks of the region, which were found
to be much more complex in arrange-

ment than was expected. On the old

maps of the region Hutton township
along the west branch of the Vermilion
river and the townships west of it are

colored as Laurentian; but our work
shows Huronian rocks, often broken by
eruptive granite, it is true, over most
of it. and a very irregular contact be-

tween the Huronian and Laurentian. In
general all the green schists and erup-

tives as well as the undoubtedly sedi-

mentary rocks are here classed as Hu-
ronian. and all the granites and gneiss
without regard to auc or relationships
to the previous rocks are called Lau-
rentian. A final classification of the rocks
as to age and origin must be reserved
for a much more detailed study of the
region than we could bestow on it.

The large areas of stratified sand and
gravel in the valleys and the wide-
spread muskegs in many places hide
the bed rock completely, even for whole
square miles, and add to the difficulty

of mapping.

To the south of Taylor's (or Os-
born's), camp near the foot of Moose
mountain wide gravel plains extend
along the west branch of Vermilion
river, hiding the rock almost complete-
ly except for a small outcrop of green-

stone about a third of a mile southeast
near the road; and it is two miles be-
fore rock shows again, this time coarse
porphyritic granitoid gneiss which may
be assigned to the Laurentian.

Eastwards of tin- Moose mountain iron
range as far as Vermilion river the
rock where exposed is all Huronian ex-
cept a dike or two of granite near the
river, but the Huronian shows consid-
erable variety, green schist extending
for half a mile east of the west branch
of the Vermilion, followed by a little

quartzite and then graywacke (or slate)

conglomerate, the latter extending for
more than half a mile. The conglomer-
ate has a fine-grained gray or green
ground-mass enclosing pebbles of gran-
ite and sometimes other rocks, often
sparsely scattered but sometimes crowd-
ed. East of the corner post between
lots 5 and 4 the conglomerate contains
large boulders of granite for a short
distance, and is then succeeded by coarse
white or reddish quartzite to a small
lake not far from Vermilion river, where
dikes of granite occur. Beyond this to-
ward the east, greenstone and gravel
flats extend to the river, the latter
taken up in part as placer locations
some years ago.

To the north the graywacke conglom-
erate is found associated with white ar-
kose on hills near the Vermilion, and
with green schist -on its shore; while
to the northeast of the iron range near
Black's camp greenstone and slaty rocks
occur.

The locations partially surveyed in
Kitchener and Roberts' northwest of
Hutton where not covered with gravel
plains consist of Huronian rocks of
various kinds bordering on granite or
penetrated by dikes of that rock. West
of the post of Xiven's line between the
fourth and fifth concessions green schist
occurs, banded or uniform gray-green,
and with a strike of from 130 degrees
to 160 degrees: while granite shows
just to the southwest.

To the north are found mainly band-
ed green schists for some distance, re-
sembling those which accompany the
banded iron range rock, though the lat-
ter was not found; and >till farther
north near Speight's east and west line

graywacke conglomerate containing
granite and other pebbles is wide-
spread with some quartzite at points.
Some bosses or dikes of coarse red gran-
ite penetrate the green schists toward
the southwest, probably coming from
the area of granitoid gneiss in that
direction.

Except for the small group of rugged
hills at Moose mountain the region has
only a gentle relief as compared with
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the northern nickel range, and but for
the drift sheet and the frequent mus-
kegs would be easily mapped. Niven's
north and' south base line and Speight's
east and west line are excellently cut
out, and serve as good bases from which
to run lines for survey purposes.

Relationships of the Ranges

In general character, the Hutton town-
ship iron ranges suggest those of vari-
ous other parts of northern and western
Ontario, the banding of silica and mag-
netite resembling the arrangement found
in part of the iron-bearing rocks near
Batchewana bay and of the Michipico-
ton region, and also part of those
to the west of Fort William
and near Dryden ; but the en-
tire absence of jasper is unusual,
and the richness of much of the banded
rock as iron ore is very unlike that of
other regions, where the only workable
deposits are entirely secondary and show
no banding. In Hutton township all

the ore is more or less banded, though
in the best of it the intervening layers
consist of hornblende and not of silica,

and there are gradations between the.

hands of the two minerals. Professor
Leith suggests that the banding repre-

. sents some original structure, but that
secondary enrichment has taken place
without entirely destroying the struc-

ture. He thinks that the enclosing
greenstones form a "pitching trough,"
as in the lake Superior iron regions, and
in this way the concentration has been
made possible. In this view he is prob-
ably correct, though the evidence as to
a pitching trough at Moose mountain
seems somewhat indefinite: and at the
Iron dam just to the north and in the
northern range near Black's camp, nar-
row bands of rich and heavy ore, banded
with green hornblende, alternate with
bands of lean ore banded with silica.

If these also are formed in pitching
troughs, it is not easy to see why the
whole width should not have been en-

riched, instead of certain bands only.

The arrangement of the greenstone
and preen schist running parallel to the
banded ore on each side certainly sug-

gests that the iron range is nipped in

as synelin.es. and the presence of in-

trusive patches and masses of green-
stone or diorite in some places mixed
with the ore may indicate a partition-

ing off of separate troughs, though no
distinct dike has been observed to cut
across the syncline, as in some of the
western iron ranges.

If the large ore body on Moose
mountain and the smaller but -till prob-
ably important ones to the norm are

the result of local enrichment of the
original banded material, whatever that
was in the beginning, the process can-
not have proceeded in the radical and
complete way found at Helen mine or
some of the Minnesota deposits, where
all trace of the original structure has
usually disappeared, and a somewhat
porous and often concretionary mass of
hematite or limonite presents fairly well
defined borders against the lean banded
rock alongside.

It is not impossible that .the original
deposit, however made, was richer than
usual, rich enough to form an ore with
little or no addition of iron from ma-
terials leached out of other portions
of the range. The very compact non-
porous character of the ore seems to
leave little ' chance for percolation

;

though it is of course possible that an
originally porous banded rock has "had
all its interstices plugged by the deposit
of magnetite or hornblende.
A point of marked difference between

the Hutton iron range and many others
in Ontario is the very small quantities
of pyrite or other sulphides associated
with the ore. At the Helen mine there
are great quantities of pyrites, and prob-
ably a considerable proportion of the
ore has resulted from its oxidation

;

and at various other points banded mag-
netite and silica have parallel bands of
sulphides. Siderite, which occurs in
several of our iron ranges, appears to
be absent also.

Tiie age of the Hutton iron ranges is
not easy to fix with certainty. The par-
allel green schists, the nearly vertical
attitude of the range rock, and the
fact that granite and granitoid rocks
like the Laurentian have pushed up
later, suggest a lower Huronian or Kee-
watin age for them ; but not far off on
either side of the ranges and associated
with similar banded green schists are
undoubted graywacke conglomerates,
quartzites and arkoses that can hardly
be other than upper Huronian. the
equivalent of the so called "typical Hur-
onian" north of lake Huron. So far
no pebbles of iron range rock have
been found in the conglomerates to de-
termine the matter of age. and until
some such decisive evidence is obtained
the matter cannot be finally settled.

Similar but much leaner banded silica
and magnetite occurs as small patches
southeast of Clear lake in Wisner
township, completely enclosed in grani-
toid gneisses always referred to as
Laurentian; and these have been placed
in the lower Huronian in a former re-
port of the Bureau of Mines (21).

The band of Huronian containing the
Hutton iron range is completely separ-

(21) Bur. Mines, 1901, p. 186.
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xange to the

ated from tV eight miles of Lauren-

sont'- ^ut toward the east Dr. Bell's

map connects it with the Huronian area
around lake Wahnapitae, where a strip

of somewhat jaspery iron range is

found, with graywacke conglomerate,
etc., of the Huronian. An examination
of this stretch of intervening rock may
some day solve the problem presented
above, and help to determine the age
uf the nickel-bearing eruptive also.

Michipicoton Mining Division

Since the report on the Michipicoton
Iron Region was published (,22j much
work lias been done at the Helen mine,
so that a clearer idea of the relation-

ships of the ore body can be formed
than at the time the field work was
done.

Boyer lake, which filled a curious
rock basin before mining operations be-

gan and overflowed into Sayers lake,

was pumped almost dry la^l summer,
and good opportunities were afforded
for studying the basin and parts of the
ore body which formerly were under
water. The basin is of quite an extra-

ordinary kind as seen from the bottom.
Though only a quarter of a mile long
its depth is 133 feet, and along its north-

ern shore below the former water level,

the rock walls are often vertical or

even overhanging. On" the south side

the slope is more gentle but still reaches

30 degrees. This side has been strongly

acted on by glacial ice, rounding and
smoothing the rock surfaces and form-
ing striae which run from south to 40

degrees east of south near the bottom
of the basin at its southwest end.

Toward the east end the basin is

walled with brown, red and yellow

slopes of dried mud and yellow ochre,

giving with the open cut of the mine
beyond a lurid display of color.

The real basin is still deeper toward
the east end beneath the ore body,
which has been opened up by diamond
drill to the depth of 275 feet, but

whether the basin was ever actually

open to this depth is uncertain. If it

was. the ore has been deposited since,

filling the eastern end of the basin and

rising 95 feet above the old water level:

but part of the ore may have been
formed by slow replacement of the iron

range rock originally filling this part

of the basin.

Since the geology of the region about

the mine was mapped, a dike of diabase

about 30 feet wide, now greatly weath-

ered, has been found by Professor "W ill-

mott to run northeast and southwest

across the ore basin near the east end

of Boyor lake. Most of the ore is in

(22) Bur. Mines, 1902, pp. 152-185.

the soutliea-t of the dike, which has
suffered great destruction in the lake
basin and no longer rise-, above the
ore. but there is good ore to the west
of t.'ie dike also, showing that on the
whole its effect has not been great in

determining the position of the ore
bod\ . which would probably have been
formed in the basin if there had been
no dike.

.Mud occupied the floor of the basin
to the depth of 40 to GO feet against
the ore, and a band of yellow ochre
follows the dike across the pit. There
is a large pocket of granular pyrite in

the lake bottom to the west of the dike
beyond a mass of good ore, and the
two materials are said to meet sharp!}

with no gradations. The thickness of
pyrites shown by drilling is 123 feet,

and it is intended to mine the pyrites

for use at the sulphite pulp mill. It i*

said that there are about 120,000 tons
of pyrites in the deposit.

There are now good opportunities to

study the ore body in the large open
pits and the lake bottom. A second
level has been opened up at a depth of

168 feet below the old railway track,

which was three feet above the original

level of Boyer lake; and diamond drill-

ing below that has disclosed 107 feet

of ore of the same character. Including

the hill of ore which rose nearly 100

feet above Boyer lake when mining be-

gan, there was a total thickness of 370
feet of ore in the thickest part, so far

as known. The ore body proves to be
40 feet wider at the second level than
in the pit, this widening taking places

in SO feet of sinking, and being due to

the fact that the contact of ore and
country rock on the south side dips

somewhat southerly.

'the ore to be seen in the open pit

does not differ greatly from that pro-

duced in earlier stages of mining, con-

sisting largely of limonite in thin, flat

solid layers with porous concretionary

Layers between. The leaner parts to-

ward the north of the ore body include

breccia-like fragments of yellow to

while granular silica having small cavi-

ties lined with minute quartz crystals,
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showing that silica was dissolved and
re-deposited after the shattering of the

banded silica, which remains unchanged
a little way to the north. In places

it appears that the silica is being re-

placed by limonite which also fills cavi-

ties in the silica.

Large parts of the ore run above 60

per cent, of iron, but at the time of

my visit mining operations were being

managed so as to keep an average of

59 to 60 per cent, when dry, or about
55 per cent. wet. The amount mined
per day at that time (July) was 1,400

tons, and it was stated that 800,000

or 900,000 tons had been mined in all.

The mine seemed in a better condition

to produce ore than when I had been

familiar with it two years before, and

no signs of exhaustion were visible. The

ore was being shipped mainly to Ham-
ilton and Cleveland, and it was said

that its physical properties make it de-

sirable for mixture with the Mesabi

ores and hence secure it a market in

the United States in spite of the duty.

A brief visit was made to the Wawa

goiu *_
will be reportefcnct, but as these mines
will be unnecessary to'^ Inspector it
in detail. At the Grace mine ope~i4<-hpm
were progressing satisfactorily, and the
monthly brick of $5,000 was just being
sent out. As the fuel for the Grace
mine requires the clearing of about 100
acres per month of the small timber
of the region some other means of sup-

plying power will ultimately be neces-

sary. Fortunately, the splendid falls of
the Miehipicoton river, only a few miles
away, will be available for power for

the whole region if future developments
make it necessary. The falls are over
granite with some blebs of quartz,
like certain granites near Magpie river;

but narrow dikes of a dark eruptive
penetrate it, and some masses of quart-
zite or arkose are enclosed in it.

In a general way the mines are situ-

ated in green schist or sheared green-
stones not far from outcrops of granite
or gneiss: and one mine, the Manxman,
was simply quarrying a hillside of green-
ish gneissoid rock as ore.

The Iron Belt West of Hutton

By M. T. Culbert

The time at the disposal of Dr. Cole-

man being limited, he was unable to

cover much of the ground along the

iron-bearing belt west of Hutton town-
ship, and it fell to my lot to make an
examination of as much territory as

possible after his departure.
I left Sudbury, with one man and

a few weeks' provisions, on 10th August
1903 and took to the canoe on Geneva
lake, proceeding thence to Bannerman
lake and along the Onaping creek
er Onaping lake on which a
long paddle brought us to the
east end of the eastern arm. From
this two short portages and Four-
Mile lake lead to the Wahnapitae wat-
ers. This river i« here expanded into

a broad channel called TLiOng lake, which
lies between ridges of granite in a
straight line for many miles, forming
one of the most picturesque landscapes
in the region. Leaving Long lake, two
short portages and a pond intervene
before Little Wahnapitae lake is reach-
ed, this lake being the head waters of the
river Wahnapitae. which after making
a big loop to the north turns south to
lake Wahnapitae. Within this loop the
Vermilion river and some of its tribu-
taries take their rise, showing a pe-
culiarity of contour on the great Lau-

rentian plateau. Again, two portages
and a pond lead from Little Wahna-
pitae lake to Roam lake where we
pitched camp and commenced operations.

•

Geneva and Roam Lakes

The route from Geneva lake to Roam
lake passes through country which is

characterized by alternating hilly parts
and gravel plains, the former predomin-
ating. Xo great elevations occur, the
hills being mostly small and never ex-

ceeding a few hundred feet. Dr. Bell

has mapped an area of the Huronian
series in the vicinity of Geneva lake

consisting of conglomerate*, quartzites,

slates and limestones. An interruption
of granite occurs on the Onaping creek
between this area and another area
of the same series on the Lower Onap-
ing lake. At the narrows of this lake
a short distance south of the crossing
of Speight's line a good outcrop of con-
glomerate occurs, showing pebbles of
granite, greenstone, quartzite and jas-

per, the last named being scarce. Con-
tacts with the granite are present near
(lie dam at the head of the Onaping
river and the granite appears to be
later in age. The conglomerates are
distinctly banded, showing the stratifica-
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tion planes, and alternating with finer

grained grits which show cross-bedding

plainly. Above Speight's line granitt

again appears and continues along

the route till Roam lake is reached.

Dikes of greenstone are frequent, also

altered diabase and diabase porphyria
which have a mottled appearance due

to aggregates of the feldspar. In many
places the granite passes into gneiss

with sheared bands of schist running

irregularly in curves and patches, fol-

lowing no definite direction.

Roam lake lies in the unsurveyed

blolk or timber berth between Proud-

foot's base line on the north and
Speight's base line on the south, and
between the six-mile and the twelve-

mile posts of each. These posts num-
ber from the corners, northwest and
southwest, of the township of Creelman
which is north of Hutton township.

Roam lake is a little over six miles in

length running north and south, and
having many bays and arms. It is

crossed by Proudfoot's base line, and
extends north of it a mile or so. Gran-
ite outcrops on this north extension of

the lake, but near the base line green
hornblende schists appear of consider-

able width, followed on the south by
Upper Huronian sediments, including
schistoze quartzite, conglomerates and
elates. Further east limestones appear
in the series and more silicious rocks
approaching quartzite. The schistosity

of the quartzite is due to scales of mus-
covite arranged along definite planes, and
considerable chlorite is found in thin

sections. The conglomerates have a
dark silicious matrix, and show
pebbles of granite, greenstone and
quartzite, and small jasper grains are
detectable under the microscope. This
conglomerate is found on Speight's line

east of Morton lake, and there has a
strike northwest and southeast. Inter-

banded with it are reddish quartzites
and silicious slates with good cleavage.
The pebbles are almost absent in many
places, apparently grading into the
quartzitic phases, the whole series be-
ing conformable. This series of rocks has
a schistose or slaty structure and t no
conglomerates greatly resemb'e the slate

conglomerates of the north shore of

lake Huron and are in all probability

the same. Going east and west, on the

base line from the northwest corner of

Hutton. the outcrop is over two miles

in length and the noted strikes vary

from 290 degrees to 310 degree-, appar-

ently dipping northeast. They seem to

be more highly altered by metamor-
phism on Roam lake and westward
where near the granite,which is of later

origin. The eruption of the latter seems

to have been accompanied by great dy-

namic activity, and faulting and folding

has taken place on an immense scale,

rendering detailed mapping of rocks
very tedious and difficult.

The green hornblende schists which
are so intimately associated with the
iron deposits appear at both ends of

Roam lake. A band crossing the north
part of the lake runs southeastward
to Morin lake and was not followed
far to the west. The only iron so far
discovered in this band is that on the
Savage property on Morin lake. An-
other band crossing the southern part
of the lake is narrow with few out-
crops, but magnetic attractions deter-
mine the longest band of iron in the
region stretching across the timber
berth.

Crossing Speight's line about a quar-
ter of a mile east of the eight-mile post,
another band of schist runs southwest
into the unsurveyed berth south of the
base line. This was followed for a few
miles, but no signs of magnetic deposits
could be found with the exception of
an olivine diabase dike giving slight at-

tractions. If this band is continuous
or connected with that one crossing

Roam lake, the connection is covered
with gravel deposits and does not out-
crop. Towards the edges of these schist

bands the granites are found apophysing
into them in irregular stringers and
dikes. Passing onward banded gneiss

is found, the hornblende schist being
sheared out into bands; and finally

mass<ve granite is reached, showing .i<>

basic inclusions whatever. The granite
extends south to the nickel ranges with
bands of schist and small scraps of iron

range, samples of ore having been
hrought in by prospectors from various
parts of the intervening country as far

south as Foy township.

McCrindle Lake

Running from the northwest bay of

McCrindle lake almost due west across

Roam lake and two miles north of

Speight's base line there is a band of

iron range. It outcrops only in a few
places, where it is very silicious and
loan, but the parts of the band giving

the strongest magnetic attractions are

covered with gravel. The iron is flank-

ed by green schist which in turn is

Hanked by granite, the total width of

schist and iron on the outcrops being

very narrow, onjy a few hundred yards.

The drift-covered areas give strong

magnet ic attractions in places three

hundred yards in width, and such local

attractions of the needle give the only

conception of what may be beneath.

Crossing Koam lake the needle dips in

Hie canoe and after a short interrup-
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lion near the west shore of the lake,
where a band or dike of greenstone
eruptive intervenes, the attraction is

again" found on the west shore. Pass-
ing towards Sandfly lake the iron
range bends about ten or fifteen de-
grees to the south. As my provisions
were limited I was unable to follow the
band further in this direction, but iron
properties have been taken up farther
west as far as the longitude of the
lower arm of the Onaping, north of
Speight's nineteen-mile post.
Coming home along this route J noted

the presence of green schis«ts on the
small lake, half a mile north of the
base line, which drains into the Onap-
ing river and is known on the map as
the lower arm of the same.

Morin Lake

There are two small outcrops of iron
near Morin lake which lies near the
west boundary of the berth west of
Oreelman township. One of these on
the shores of the lake on WE 121 runs
tor about a quarter of a mile, and at
its widest outcrop is sixty paces in
width. Much silica is present, alternat-
ing as usual with bands of magnetite,
and the whole looking rather lean. The
trend of the. iron range is about twelve
degrees north of west, the dip being
almost vertical. The attractions cease
to be strong within a short distance
of Morin lake, being found first about
one hundred yards inland and continu-
ing till Lost End lake is reached, a
small pond on the southwest of the lot.

'J 'he iron ore outcrops for the greater
part of its length, but presents no ele-

vation above the surrounding green
schists. Large masses of greenstone
eruptives are found in the vicinity, and
between this property and mining loca-
tion WE, 108, where another outcrop
of iron is found, greenstone with some
green schist occurs. The outcrop on W
K 108 shows a short mass of banded
iron ore and silica lying very flat, and
dipping to the northwest. The total
thickness is from twelve to fifteen feet,
but lying flat, as it does,' it makea a
better showing. On the line between
this property and WD 359, adjoining
to the west, the outcrop occurs 590
paces south from the northeast corner
post of the latter property. It runs
over the line only a short distance to
the west, and from this point on the
line it takes a direction northeast for
400 paces along a trail leading to the
southeast bay of Morin lake. This
showing is the least favorable of any
examined as far as grade of material
and area of outcrop are concerned.

A trip was made into Huttou to lot
2 in the fourth concession. Running
east and west nearly across the lot, ex-
tends a band of iron range with some
good outcrops. This lies a short dis-
tance north of Yerkes lake and in the
southern half of the lot. The iron ore,
banded as usual with silica, much re-
sembles the bands on lot 9 in the fourth
and lot 11 in the fifth concession of the
same township, and with the exception
of the Moose mountain outcrops coin-
pares favorably with anything in the
region. Green schists are associated,
and granite is found a short distance
south and to the west.

Iron Ranges in Rathbun

During the latter part of September I
had occasion to visit lake Wahnapitae,
and went in to see an outcrop of iron
ore discovered by Henry Ranger on the
boundary of the Indian reserve, and lot
24 in the sixth concession of Rathbun
township. It occurs up the boundary
from the lake about half a mile or
more, rising in a hill from the plain
to the south and about 300 yards from
Post creek. This outcrop is very poor
and lean, but presents some differences
in association from the iron bands
in Hutton and westward. The ma-
terial itself is identical, being banded
magnetite and silica in thin layers, but
here the green hornblende schists are
lacking, and in their place occur chlorite
schists. On one side of the iron range
occurs an eruptive much altered, but
phenocrysts of piagioclase are still de-
tectable' under the microscope. The
matrix is very fine-grained, showing
minute lath-shaped feldspars which are
probably original or may be due to later
agencies causing a re-arrangement of
the matrix. Mosaics of well-crystallized
quartz occur in irregularly banded
masses suggesting amygdules. Much
secondary calcite is present, especially
in small veinlet* and associated with
chlorite. This was probably originally
an andesite, and presents an unusual oc-
currence among the rocks of the dis-
trict

. A hard, pinkish or flesh-red
quartzite occurs near the iron range to
the north, outcropping on lake Wahna-
pitae. A gravel plain lies on the re-
serve to the south covering the con-
tact with the granite or Laurentian.

Other outcrops of iron range have
been found between lake Wahnapitae
and Hutton township, near the contact
of the Huronian and the granite. Bad
weather and lack of time prevented an
examination of them.
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The Iroquois Beach in Ontario

By A. P. Coleman

Wa/e action in the cutting of cliffs,

.the piling up of beach sands and gravels,

_and the formation of gravel spits or

bars across the mouth of bays is so

easily recognized that old shore lines,

when so well marked as those of the
Iroquois Beach, are certain to attract
.attention. It is not surprising then to

find that the wide-spread terraces and
beaches of ancient lake Iroquois have
been noticed by farmers and land sur-

veyors as well as geologists for many
years. In Canada Thomas Roy, an
early land surveyor, was the first to

.call attention to this splendid beach in

a paper on the "Ancient State of the
.North American Continent,'' read by
Sir Charles Lyell before the Geological

Society of London in 1837 (1). Roy
describes in this paper a series of "ter-

races or level ridges" to the north of

Toronto, the first at 108 feet above lake

Ontario, the second at 20S feet, and
higher ones at various levels up to 7G2
.feet above the lake or 1,008 above the
sea. It is not quite certain which of

his beaches was the Iroquois, but the

one placed at 208 feet, described as two
.and a half miles north of the lake, prob-

ably represents it, though his measure-
ment is 30 feet above the real level.

Lyell was so much interested in Roy's
paper that he visited Toronto in 1812

.and rode north with him to examine the
supposed beaches"; and he reports hav-
ing seen in all eleven apparent beaches,

the highest 6S0 feet above Ontario; but
he was not certain that all were due to

-wave action, though he says that "with
the exception of the parallel roads or

shelves in Glen Roy and some neighbor-

ing glens of the western highlands of

Scotland, I never saw so remarkable an
example of banks, terraces and accu-
mulations of stratified gravel, sand and
clay maintaining over wide areas so

perfect a horizontality as in the district

(1) Proc. Geol. Boa, London, Vol. II.,

;No. 51, pp. 537-S.

15 M.

north of Toronto." (2) It should be
mentioned here that later geologists
have not been able to find the numer-
ous terraces described by Roy and Lyell,

the only well marked one being the
Iroquois beach.

Theories of Origin

Both Roy and Lyell had theories to
account for the supposed beaches, Roy
supposing a huge lake dammed to the
east and south by ranges of mountains,
slowly cut away by the water till the
present level was reached; while Lyell
prefers to think that the beaches were
formed by the sea when the land stood
lower than now.

In 1843 Hall recognized the beach m
Mew York state, described the gravel
ridges used as roads, and mentioned
wood and shells as occurring in the
beach gravels. In 1S59 A. L'. Ramsay
referred briefly to the Iroquois terrace
north of Toronto (3) ; and in the fol-

lowing year Charles Robb, a civil en-
gineer of Hamilton, described a series
of ridges of sand and gravel, seven in
number, to be seen as one goes inland
from lake Ontario, referring specially to
the old Burlington beach, which he
says rises 110 feet above the lake (4).
In 1861 Prof. E. J. Chapman of Toronto
University speaks of a great fresh-water
lake as having formed this and other
beaches as it gradually fell (5). and in
the same year Sir Sandford Fleming
gives an excellent account of the
beach north of Toronto, illustrating his

work with the map (6).

Hitherto all the writers had looked
on the beaches as either formed in a

(2) Lyell, Travels in North America,
Vol. II.. pp. 103-6.

(3) Quar. Jour. Geol. Soc. 1S59. p. 203;
and Can. Nat. Geol.. Vol. IV., d. 328.

(4) Can. Jour., New Series, Vol. V.,
1SRO. d. 509.

(5) Ibid. Vol. VI., 1861, p. 22S.

(6) Ibid, pp. 247-253.
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great lake enclosed by rock or drift

materials toward the east, the outlet

being afterwards cut away, or else as

formed by the sea when the land stood
lower; but in 1802 Newberry suggests

the idea of an "ice-wall of the retreat-

ing glacier as forming the northern
shore of the fresh water inland sea,"

(7) thus introducing a new element into

the discussion.

In 1803 the summary of the Super-

ficial Geology of Canada contains a
description of the Burlington heights

with uones of mammoth, wapiti and
beaver found in the gravel during the

excavation of the Desjardines canal (8),

but there is no discussion of the origin

of the beach.

In 1882 Dr. J. W. Spencer described

Burlington heights and the plain rising

70 or 80 feet above Ontario in its rear,

(9) and suggested that floating bay ice

had much to do with the construction of

the great gravel bar, but apparently

had not followed the beach far enough
to observe its northeast tilt. In 1889

he published "'The Iroquois Beach; A
Chapter in the Geological History of

Lake Ontario" (10). introducing the

name Iroquois, describing the beach,

and discussing its origin. He gives a
small sketch map of its outlines, draw-
ing on G. K. Gilbert for the part south

of lake Ontario, and presents diagrams
illustrating the unequal tilting of the

old water plain.

In 1890 Dr. Gilbert refers to the

beach, giving a rough map to indicate

its extent (11). Since then Spencer

has more than once published brief ac-

counts of the beach, his volume on
"The Duration of Niagara Falls and
the History of the Great Lakes" sum-
ming up his views on the whole sub-

ject (12). Gilbert and Spencer were the

(7) Prof. Fairchild's Pres. Address,
Geol. Sec. of Am. Assoc, Vol. XLVII.,
1898, d. 33

(S) Geol. Can., 1863, o. 914.
(!i> Am. Jour, Sc, Vol. XXIV., pp. 410

and 415.

(10) Roy. Soc. Can., Trans., 1889, pp.
121-134.

(11) History of Niagara River, Com.
Niag. Reservation, 6tJh An. Rep.; and
Smithsonian Rep. for 1890 (pub. 1S91).

(12) Pp. 44-57.

first to give a clear idea of the extent
and character of the old shore, and its

differential uplift toward the northeast;
but they differed as to its cause, Dr.
Gilbert accounting for it by an ice-

dammed body of fresh water with an
outlet through the Mohawk valley into
the Hudson; while Dr. Spencer be-

lieved that it was formed at sea level

by an extension of the gulf of St. Law-
rence.

In 1S99 the present writer mapped
and described the portion of the beach
crossing the county of York, giving an
account of fresh water and other fossils

found near Toronto and Hamilton in

Iroquois gravels, and supporting the
glacial lake theory (13).

Professor Fairchild in his report on
the Pleistocene Geology of Western
New York (14) gives the first large

scale ma}) of a considerable part of tha
Iroquois shore, reproducing, however,
Dr. Spencer's rough sketch map of the
shore to the north and east. Prof.

Fairchild accepts the glacial lake theory
and speculates on the tilting of the
beach during Iroquois times, concluding
that most of the warping is of post-Iro-

quois age.

My own work of mapping the beach
in the Province of Ontario began in

1898 with the section near Toronto and
was extended from time to time in

each direction. The work was practi-

cally complete two years ago, but was
not published, as it seemert desirable to

trace the northeastern shure as far as

possible. After several visits to the
region between Campbellford ajid Have-
lock on the north side of Trent river,

and also to the hills north of Madoc,
which rise high enough to receive the
beach, the conclusion was reached that
it could not be traced farther, either

because it had not been formed in that

region or because the Laurentian hills

with little drift upon them were not
suited to- record the event.

(13) Lake Iroquois and Its Predeces-
sors at Toronto; Bui. Geol. Soc. Am.,
Vol. 10, pp. 165-170; also The Iroquois
Beach, Trans. Can. Inst., 189S-9, pp. 29-
44.

(14) 20th An. Rep. New York State
Geologist, 1900, p. r. 105, etc.
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Detailed Account of Iroquois Beach

Beginning at Niagara the beach may
be traced with scarcely an interruption,

except where river valleys have cut be-

low its level and destroyed the terraces

and gravel bars, westward to Hamilton,
then northeast at varying distances

from Lake Ontarip to a point three

miles northwest of Trenton; where it

bends to the west once more forming

a huge bay with numerous islands. In
this part the continuous shore line can-

not be followed. The most easterly

point is a small island near West Hun-
tingdon on the Madoc railway; and the

most northerly point is just ninth of

the- Trent river near Trent bridge.

Though long stretches of the beach are

occupied by various main roads easily

followed by driving, it was found that

much of the shore, especially toward
the northeast end, could only be worked
out on foot, owing to lack of roads

and the wooded character of the coun-

try. For mapping purposes the old

county maps were used, and were found
on the whole quite satisfactory, though
new roads and also railroads have fre-

quently been made since the maps were
published. The most inaccurate of these

maps is unfortunately that of the coun-

ty of Peterborough, where the final

search for the northward extension of

the beach was made.

The lack of a contoured map showing
the elevations has been greatly felt,

since at many points distant from rail-

ways or canals or from lake Ontario,

the fixing of elevations can only he done

by the aneroid, an unsafe method where
there are not constant check readings.

The elevations of railway stations,

sections of the Trent canal, etc.. given

in White's "Altitudes in Canada." have

been used as fixed points, and from them
hand level determinations have been

made of numerous terraces and bars of

the old shore. ' Where the distance is

not too great and the slopes are suit-

able, work with the hand level is fairly

accurate, certainly much more accurate

than the average barometric determina-

tions.

In the mapping, special attention was

given to the main beach, but in most
cases bays cut off more or less from
the open lake by bars have been rough-

ly mapped also. Usually the shores of

bays are much less strongly marked
tlian the main shore, owing to their por-

tected position, which mitigated wave-

action.

The criteria for determining the beach,

such as shore cliffs cut in hills of boul-

der clay, beaches of sand and gravel, or

bars and spits of the same materials, are

easily recognized; and often boulder-

strewn fields a little below these levels

give additional evidence of wave action.

The characters of old beaches are ad-

mirably given by Dr. Gilbert (15) in

U. S. Geological Survey Reports] and
are well described also by Dr. Spencer

(16) in his work on Niagara Falls and
and the Great lakes.

The gorge of the Niagara below the
escarpment has been cut largely since

the Iroquois stage of water, and gives

at Lewiston a hue exposure of the old

gravel bar formed at its former mouth.
The lower part of the river bank on
both sides is tunned of red .Medina
-hale, covered on the American side by
drift material-, especially thick cross-

bedded gravels. From the level of the

river to the terrace on which the lower
pari of Lewiston stands is about 57 feet,

giving approximately the thickness of

tin solid rock; and above this, though
a little inland, rise the coarse stratified

gravels, often with a very steep dip to

the south, to a height of 122 feet above
the river, or 124 feet above Ontario,
according to my hand level determina-
tion. The U. S. contoured map makes
the level between 360 and 3S0 feet above
the sea, or 114 to 134 feet above On-
tario.

On the Queenston side the gravel bar

is not in evidence, but the water line

is clearly marked as a cut terrace at

the foot of the escarpment just to the

smith of the main road leading to St.

David-. After a milfi or two the rock

cliff of the Niagara escarpment with-

draws some miles to the south, round
the bay-like valley of St, David-, and
the shore cliff, which is still followed

by the road, rises but little above the

Iroquois level, while a gently rolling

plain runs southward- from its edge.

From St. Davids to Homer the same
condition- are found, and all the way
from Queenston the Iroquois terrace oi

Hat rich land -t retches with a verj

gentle slope northward toward lake On-

tario.

At Homer gravel bars commence, the

shore cliff having sunk to the old water
level, and a shallow bay to the south

is cut off in this way. The gravel ridge

extends across W'elland canal to v
i

Catharines, furnishing a good founda-

tion for St. Paul and other mam streets

of the city, but is cut off abruptly by

the river, whose channel was evidently

iir.i Topographic Features of I-ake

Shores, U. S. Geol. Sur.. 5th An. Rep,
1883-4, pp. 76-123.

(16) Duration of Niagara Falls, etc.
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pushed to the westward by the growth

of the bar.

The bar rises about 21 feet above the

Grand' Trunk station or 122 feet above

Ontario. Beyond this the usual low

shore cliff of clay extends once more to

the westward and is followed by the

main road for about three miles; but

here the road descends and henceforth

keeps to the foot of the cliff. At Fif-

teen-mile creek a ravine has been cut

displaying beach gravels resting on un-

stratified clay; and a little to the

east the low shore cliff is broken by

Jordan river. Here the Niagara es-

carpment approaches the shore again

for a mile or two.

From Jordan to Beamsville there is

little change, except that the clay cliffs

grow higher, the escarpment once more
receding for a mile or two, and the

soft Medina shale often forms part of

the shore, usually however with almost

stoneless till overlying it. West of

Grimsby the bare or thickly wooded
Niagara escarpment rises immediately

above the Iroquois plain, and continues

in this position to a point a mile or

two from Stony creek, where there is

a bay-like recession. West of Stony

creek a valley interrupts the old shore

for about a mile, and beyond it a grav-

el bar extends to the foot of the Nia-

gara escarpment, at a bold promontory

facing northeast; while from this to

Hamilton the foot of the cliff forms the

shore line.

Except for the approach or recession

of the Niagara escarpment and an oc-

casional gravel spit or bar near a

stream crossing tliere is great uniform-

ity in the shore line, which begins on the

Niagara seven miles from lake Ontario

and gradually comes nearer to the pre-

sent shore, until near Grimsby the two

are only a mile apart. Everywhere

the gently sloping plain of fertile clay

soil covered with orchards and vine-

yards extents almost unbroken to the

northward, while somewhat hilly land

of clay or red shale stretches to the

south unless for a space the rock cliff

of the Niagara formation forms the

shore. This lakeward sloping plain is

perhaps the most favored region in

Canada as to climate, soil and beauty

of scenery, and is mainly given up to

fruit farming.

The Beach near Hamilton

One of the most interesting points on

the whole Iroquois shore is found in

Hamilton and its vicinity where the

sharp turn to the northeast takes place,

and several writers have mentioned or

described the arrangement of gravel bars

and bays in the modern and ancient
lakes, Dr. Spencer having specially

studied it (17).

A long bar cuts off the present Ham-
ilton bay from lake Ontario, enclosing

a triangular body of water five miles long
and quite deep. At the west end of

the bay a cliff of stratified sand and
gravel rises 116 feet, called Burlington
heights. After a width on top of only
a few hundred feet where narrowest, it

sinks as suddenly toward the west to

a marsh at the same level as lake On-
tario. This curious embankment was
cut through many years ago to make
an outlet for the Desjardins canal run-
ning westward to Dundas, but formerly
the drainage of the Dundas valley

escaped by a channel round the north
end of the gravel bar. From this nar-
row ridge the bar runs southward
through the cemetery and Dundurn
park and the upper portion of the city

of Hamilton to the foot of the "moun-
tain" south of James street, forming a
gentle curve with its hollow toward the
east.

During the excavation of the canal it

was found that blue clay underlies the

stratified sand and gravel which are

piled up to form the heights; but at
present the lower part of the ridge is

covered with talus, then stratified sand
appears up to 57 feet, followed by fine

and coarse gravels, often cross-bedded

and mostly cemented to conglomerate.
South of the marsh and west of the

gravel bar the land rises to a flat ter-

race 78 feet above the bay, and sections

displayed by brickyards and sand pits,

sometimes both on the same property,

slmw gravel, sand and clay.

For instance, at Crawford's sand pit

the succession is :

Above bay.

Feet. Feet.

Clav making red brick. . 6 78
Gravel 30 72

White sand 5 42

Hard pan 4 37
White sand, with mam-
moth tusks and bones 33

Level of bay

East of the bar and descending to-

ward Hamilton bay one finds some ce-

mented gravel, but more sand and espe-

cially brown silt.

Excavations made for the Hunter
street tunnel in Hamilton cut through
the gravel bar, and the section showed at

that point 30 feet of coarse stratified

gravel, often cross-bedded and some-
times containing boulders two feet in

diameter, followed by two feet of brown

(17) Spencer. Am. Jour. Sc.Vol. XXIV.,
1882, p. 415: also Trans. Rov. Soc. Can..
1889. pp. 129, etc.: Geol. Sur. Can., 1863.
p. 014.
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unstratified clay and eight feet of blue

till enclosing a few stones. The brown
clay is an old soil and contains quanti-

ties of partly decayed wood as well as

mammoth remains (18). Bones of mam-
moth, wapiti and beaver were found in

the Desjardins canal cutting about 70

feet above the lake, and since then
many tusks and fragments of bones of

mammoth have been found near King
street west in sand pits at levels from
33 to 42 feet above the lake. Colonel

Grant reports also "'a shoulder blade of

a large moose or deer," and horns of a
buffalo, the latter from the Desjardins
cut.

It is evident from the old soil more
than 30 feet below the surface that dry
land oxisted to at least that depth be-

fore the water rose sufficiently to per-

mit the formation of the Burlington
gravel bar. That the earliest water
level was lower still is very probable
from the finding of mammoth tusks and
bones only 33 feet above the present
lake, or 83 feet below the top of the
bar. They were probably not washed
to the spot by wave action, for long
slender tusks, quite unworn, though now
fragile from loss of organic matter,
occur in the sand, nc doubt deposited
there by the death of the animal. The
flats and bars beside the old Dundas
bay were favorite haunts for these ele-

phants, perhaps to get the breeze and
escape the flies in summer.

\\ hiie the bay must have been small

and shallow in the earlier part of the
Iroquois age it must have grown deeper
and deeper, the dam-like gravel bar
rising to correspond, until at the end
the bay was over 100 feet deep and
extended west to what is now Dundas,
enclosing almost as large an area as

the similarly shaped Hamilton bay. The
materials for the bar were probably de-

rived from the shore to the southwest
along the foot of the Niagara escarp-

ment, where accumulations of boulder
clay still exist. Dr. Spencer calls at-

tention to the fact that the pebbles of

the bar arc largely of Hudson river

rock instead of Niagara limestone as

might have been expected, so that they
must have been ice-borne from the

north or east.

Burlington Heights to Toronto

From Burlington heights to Toronto
the Iroquois shore presents much the

same features as from Queenston to

Hamilton, a hroa.l Hat clayey surface

sloping gently toward lake Ontario with

(18) The Iroquois Beach. A. P. Cole-
man, Trans. Can. Inst., 1S9S, d. 36.

a shore cliff of clay to the north vary-

ing in height but almost always dis-

tinguishable. From Burlington to Oak-
ville the shore is nearly straight and
runs parallel to that of Ontario, but
about two miles inland. The streams
flowing to the lake cut ravines into

underlying Medina shale, thus destroy-

ing for a space the beach and its shore

cliff, but the interruptions are unim-
portant. A little east of Waterdown
station, however, a long gravel bar runs

southwest toward Hamilton bay, thus

partly overlapping the great Burlington
bar, whose coarse conglomerates are so

strikingly displayed on the Grand Trunk
railway to Hamilton and Dundas.

Abou; two miles after passing from
Halton county to Peel the regular trend

of the beach is broken by a deep bay
before it crosses the Credit river, and
Hudson river shale shows in the cliff

which rises ten or twenty feet above
the flat shore. Here a gorge has been
cut through 20 feet of boulder clay and
a somewhat greater thickness of shale,

and above the clay are ten feet of beach
materials, coarse gravel now cemented
into a conglomerate.

The low shore cliff rises not far north
of the Grand Trunk railway, and may
easily be followed when passing by
train from Burlington to the Credit

bay. Beyond the Credit there is a gra-

vel bar, and then low shores and the

usual tlat t enact' to Cookstown, where
a gravel bar occurs. From this village

to Lambton Mills the main road be-

tween Hamilton and Toronto, called

Dundas street, follows the old shore,

partly above the low cliff of clay, part-

ly on the terrace at its foot and partly

on gravel liars across the openings of

valleys.

At Lambton the Humber river .aits

off the beach with its wide and deep

valley and a bay extend- three miles

north to Weston. Fast of the Dumber
valley a great gravel bar extends for two
mile- to Davenport station on thb

Northern railway property, the Daven-
port ridge, though the shore cliff to the

east is often called by that name.

The Davenport bar evidently crowded
the llumber out of its old valley, now
filled with stratified -and and clay, and
forced it to cut a new valley, which
is now walled with Hudson river shale

for 30 or 40 feet at the bottom, and
with boulder clay and later drift de-

posits above.

The Davenport ridge is greatly ex-

ploited for sand and gravel for building

purposes in Toronto, and in a layer of

clay beneath 20 or 25 feet of gravel

horns and less often bones of caribou

are found, sometimes in considerable

quantities. A number of years ago
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Mr. Thompson reported rinding a stone

muller and arrowhead with bones and
horns of deer while digging gravel at a

depth of 20 feet from the surface, so

that there is a strong probability that

Indians dwelt on the shore of lake Iro-

quois.

To the north of Toronto the Iroquois

terrace on which the city is built lies at

the foot of a steep shore cliff of boulder

clay and sand, and was once thickly

strewn with great stones washed out

of the clay. At Reservoir park a small

gravel beach has furnished many fresh

\\ater shells of four or five species, in-

cluding campelorua, pleurocera, sphaer-

ium and unio, almost the only undoubt-

ed evidence as to the character of the

water, though unios were reported from

the shore in New York in early days.

The Don valley interrupts the beach

for more than two miles, and a wide

bay inns to the north with a broad

series of gravel bars with lagoons be-

tween, very much like Toronto island

of to-day, ' cutting it off from open

water to the southeast. The town of

York is situated near the west end of

this bar, which is exposed in many sand

and gravel pits, in one of which a mam-
moth's tooth was found a number of

years ago. The York gravel bar has

grown westwards like the Davenport

bar and the present Toronto island. The
source of the materials for the eastern

bar, as well as for the modern island, is

no doubt to be found, as suggested long

ago by Sir Sandford Fleming, in the

destruction by wave action of Sear-

boro' heights.

The sections afforded by the tribu-

taries of the Don and Dumber show

a very large amount of sand and clay

with some gravel also, filling in the old

bays and extending to the eastward to-

ward Bearboro' heights, the thickness

sometimes reaching 100 feet, and ex-

ceeding 50 feet over a number of

square miles. In one such deposit on

a tributary of the Don. a quarter of a

mile west of the main river, wells sunk

to investigate the drifl disclosed at a

level 35 feet below the Iroquois ter-

race, sand and gravel partly cemented

by lime to a depth of 38 feet, ending on

what appeared to be a weathered sur-

face of interglacial clay. A little above

thi< the sand contained imios, sphaer-

iums and plueroceras. Though the evi-

dence i- not altogether conclusive, it

points strongly toward a stage of water

in the earlier Lroquois times 70 feel

lower than when the final -ravel bars

were constructed, and confirm- the evi-

dence previously referred to near Ham-
ilton.

Scarboro' to Colborne

At the eastern end of the York grav-
el bar the Iroquois shore approaches
closely the shore cliff of lake Ontario,
and i miles from York it ends abruptly
against the highest part of Scarboro'
heights, the present lake having cut
back its shore far enough to destroy
the old beach for half a mile. This is

the only instance where the present
lake encroaches on the boundaries of its

predecessor, and this happens because
a lofty morainic spur here runs south-
ward from the Oak ridges. On each
side of the gap at Scarboro' heights the
Iroquois shore is deeply incised in the
boulder clay with cliffs from 70 to 150
feet high. East of the heights the
shore turns off to the northeast form-
ing a bar south of Highland creek and
being interrupted by the Rouge river

two miles beyond, where another long
bar occurs.

Continuing northeast beyond Picker-
ing and Whitby the beach recedes 7 1-2

or 8 miles from lake Ontario, and then
bends southwards again near Oshawa
and Rowmanville. There is a large
bay north of Newcastle and one of the

boldest promontories on the whole
-lnne projects to the south at New-
tonville. where for a few miles the

Kingston road follows the gravel bars

and terrace of the old beach. North-
west of Tort Hope there is another
deep bay reaching 7 miles inland from
lake Ontario with a drumlin island

about 4 miles north of the town. Where
the Midland railway crosses the beach

near Quay's there are heavy gravel

bar- used for ballast, the level being

311 feet above Ontario.

From this point the beach follows the

south side of the bold morainic ridge

of central Ontario to Baltimore north

of Cobourg, where a stream valley in-

terrupts it for about two miles; and
then draws a little nearer lake On-
tario behind Grafton and Colborne.

For the whole distance from Hamil-

ton the shore has been steadily rising,

near Colborne reaching a height of 35fi

feet above Ontario, as determined by
Dr. Spencer, but the beach is every-

where a unit. Though the gravel bars

may be split up by lagoons, they all

rise approximately to the same height,

the differences between adjoining bars

seldom exceeding five feet and never

ten. These bars probably rose a few

feel above the lake as they do now
above lake Ontario, e.g.. at Toronto is-

land, so that the foot "f the shore cliff

in places where bars or beaches do not

occur is somewhat lower, and the old
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water level should be put perhaps rive

feet below the top of the bars.

Colborne to Trenton

Three miles to the northeast of Uol-

borne near (Silver lake the shore is

found to have lost its unity, and there
are bars at three levels, the highest 2S

feet above the lowest. The gravel bars
are massively developed on a promon-
tory south of Silver lake, where they
approach within a mile and a half of

lake Ontario. Another interesting fea-

ture occurs here in the fact that Silver

lake is really a small bay of lake Iro-

quois cut off by these heavy bars from
the main body of water, so that its

drainage is not towards lake Ontario
two miles and a half away and 360 feet

lower down, but by a stream flowing
north and east to the Trent river. The
valley of this stream must have been
30 feet- below the highest level of lake
Iroquois, implying a narrow strait run-

ning north from Colborne, making an
island of the mass of high morainic
hills between this and the river Trent,
or perhaps a peninsula united to the

mainland toward the west only by the

gravel bar just referred to.

Beyond Silver lake the Iroquois ter-

race is strongly marked on the south-
east flank of lofty morainic hills, where
the wide expanse of open water allowed
powerful wave action; and north of

Brighton gravel bars once more occur

at different levels, the difference being
greater than at the last point. Three
miles northeast of Trenton the large is-

land ends in a bold promontory, rising

in a very striking way above the Mat
Iroquois terrace with its gently slop-

ing surface thickly covered with bould-

ers.

Here the separation of the gravel

beaches and terraces is still greater

than at Brighton or Silver lake. As
Dr. Spencer gives the level of the old

shore as 436 feet above Ontario in one
paper and 3S6 in another, and as this

i- a specially interesting point on the

old shore, a line of levels was run from
the Trent, practically at lake level, to

the highest terrace, giving the follow-

ing results :

Above L. Ontario,
feet.

Highest terrace, faint 450
Well-marked terrace 441

Hear of gravel beach 386
Slightly lower bar on road 374

Rear of boulder pavement 339
The most prominent level is

that at 386 feet, and it is thai which
Or. Spencer has adopted in his later

writings as the true water level. His
earlier csimate. unless ,\ misprint,

may have been obtained from the ter-

race, which is put at 441 feet in the
table above. The morainic hills be-

hind rise at least a hundred feet high-
er and command a splendid view of the
country in all directions except west.
One of the highest hills some miles to
the northeast appears to have a ter-

race cut upon it. and was later found
to be an island.

If we start at the lowest beach,
374 feet above Ontario, we find the
highest water level to be 70 feet above
it: but if we take the two best marked
features, at 386 and 441 feet, the dif-

ference in level is 55 feet.

Bounding the point of the hills the
separated terraces may be followed
southwestwards for about a mile and
a half into a bay, and then north for
a mile, after which the shore runs
west, but is not very distinct, owing
partly to the sandy, shifting nature of
the -oil. and no doubt also partly to

the sheltered position, where wave ac-

tion must have been feeble. It proved
impossible to carry the line round to
the old strait now occupied by the
creek draining Silver Lake.

Islands to North and East

Owing to the faintness of its shore
the great bay to the northwest of the
Trenton promontory could not be map-
ped satisfactorily, and must be left

until contoured maps make it possible

to fit its position by the elevation.

The bay probably goes as far .v. ist

as Oastleton and contains quite an
archipelago of small and large islands,

including twelve which have been whol-
ly or partly mapped within the great

bend of the River Trent. Some of

these islands were low and show only
the lower beaches, while others rise

high enough to provide a respectable
series of beaches, and some of the
latter have been measured by hand
level. There are also shoals, flat-

topped drumlin hills with stones scat-

tered thickly over them, which did not
quite read) the surface of the bay,

though sufficiently wave-washed to re-

move the clay from the bouldery till

during the later stages of lake Iro-

quois.

A low-lying island with widespread
gravel deposits lies about four miles

north of the promontory, near Trenton.
Another rises between this and I od-

rington, and a larger one between this

and Warkworth. There are smaller

islands west, northwest and north of

the latter town, and a long island be-

tween it and (Jampbellford. The larg-

est island of all extends for about seven

miles northeast, and southwest a mile
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or two north of Campbellford, and dis-

plays a tine set of beaches toward the
northeast, where the hills fall away rap-
idly toward the Trent River at its
southward bend, after the northeast-
erly course from Kice .Lake.

At this point well-developed beaches
were found at 432, 442 and 475 feet
above lake Ontario, the highest 43
feet above the lowest, and Dr. Gil-
bert, here or a little southwest, found
a beach ninety feet above the lowest.
Except on the north no land high
enough to receive the beaches can be
seen for many miles.

There is a small island about two
miles north of Frankfort, with four
gravel beaches, the highest 47 feet
above the lowest; and across the river
"an island six miles long runs off to
the northeast as a central hill border-
ed by the Iroquois terrace. About
halfway along this island on the north-
west side is Oak Hill lake, a pretty
sheet of water with no apparent out-
let, really a bay of lake Iroquois, cut
off from the main lake by a massive
gravel bar. through which drainage
now takes place as springs. People
living near the lake report that^t
has a depth of 43 feet, as shown by
soundings, and that the only fish in it

before it was artificially stocked were
minnows. A fine wall of small stones
pushed up three or four feet by winter
ice encloses most of the shore.

By hand level from the nearest point
on Trent river, the elevation of Oak
Hill lake above Ontario is mads 435
feet. A boulder pavement begins at
398 feet, and gravel bars occur at 414,
430 and 466 feet, the last being the
very well-defined bar enclosing the lake
toward the northwest.

At the northeast end of the same
island a small, marshy pond is enclosed
in a similar way. To the north of
this extensive boulder pavements and
gravel beaches are found, and leveling
from Madoc Junction makes their ele-

vations 395 (small beach), 450, 460 and
475 feet, considerably higher than
those near Oak Hill lake, three miles
to the southwest, and not wholly ac-
cordant with them.

From this point a hill can be seen ris-

ing above Iroquois level, five or six miles
to the northeast, the last place where
the beach as been found. This island,
which is 140 miles from Hamilton, in
a direction 57 degrees east of north,
rises as a prominent morainic ridge a
little southeast of the railway between
Madoc Junction and Madoc at mile 19,

the nearest station being West Hunt-
ingdon. Gravel beaches occur at 440,
492 and 498 feet above Lake Ontario,
the last being the highest level yet

observed with certainty on the Iro-
quois beach in Canada.
All the hills referred to as rising

above Lake Iroquois in the form of
islands are morainic, most of them
formed of boulder clay, but some partly
kame-like with extensive rudely strati-
fied masses of coarse and fine gravel,
easily distinguished as a rule from the
more uniform, well stratified and hori-
zontal deposits of the old beaches.

North of Trent River

Splendidly formed gravel beaches,-
evidently made by powerful waves rising
in a wide stretch of open water to the-

east and northeast, rise south of the
river Trent a short distance from
Campbellford; but the corresponding
beaches to the north appear to be want-
ing. Careful search near Havelock has-

not' disclosed any, though kame gravels-

somewhat suggestive of wave work are
found just north and northeast of the-

village at levels of 454 to 500 feet; none
of these, however, are horizontal enough
for beaches. Search has also been made-
north of Blairton station on the C.P.R.,-

with similarly doubtful results. In the
former region flat sheets of limestone
simulate water levels, but north of
Blairton the hills are rounded knobs of

Laurentian rock, on which waves could
leave little impression, and the sparse

drift materials are sand instead of
boulder clay, providing poor materials-

for beach formation.

The same conditions prevail north of
Madoc, near Eldorado and Malone,
where the ground rises high enough to
show the beach, flat limestones capping
the higher hills in places, other hills

being Laurentian or of the Hastings-
series. Here, however, there are some
slopes of boulder clay, which should
have retained the terraces and beaches
if they had been formed; but no shore-

terraces or beach deposits were found,

though they are so well marked on the
island near West Huntingdon twelve
miles to the south. Unless better suc-

cess follows later attempts to find the
Iroquois beach to the north of Have-
lock, Blairton and Madoc, we must con-

clude that in all probability it never ex-

isted there at all.

Southwest of Havelock, howeverr
about a mile west of Trent bridge, a dis-

tinct gravel bar is found at 75 feet

above the river, or 436 above Ontario,

while at 455 feet there is a possible-

beach. About three miles southwest
along the north bank of the river there-

are beaches at 424 and 436 feet, and still-

nearer Hastings a beach was found at

447 feet (aneroid). Just west of Hast-



J903 The Iroquois Beach in Ontario 233

ings a gravel deposit of imperfectly
rounded stones suggesting river action
is found 36 feet above the present river,

and similar gravel beds occur farther
down the river at about the same or a
somewhat less height above it, but these
probably have nothing to do with the
Iroquois beach.

As the bay leading southwest from
the beaches near Campbellford (at 432,
442 and 475 feet) narrows greatly, un-
til at the outlet of the present Rice lake
it is only about a mile wide with steep
morainic hills on each side, one can no
longer expect to find beach terraces or
gravel bars of a well-defined character.

If the tilt of the Iroquois shore is taken
as three or four feet to the mile in this

region the long narrow bay must have
reached nearly to the southwestern end
of the Rice lake basin, though no dis-

tinct old shores have been found along
this narrow body of water. However,
the elevation of the beach north of Port
Hope, four miles from the southwest
end of Rice lake, is only 311 feet, leav-

ing a difference of 50 feet between
them. As the lake is here very shal-

low and only 30 feet deep at any point,

it is probable that the old bay stopped

some distance short of Bewdley. the

end of the present body of water.

From the map it will be seen that the

southwest end of Rice lake is only a

few miles from lake Ontario at Port
Hope, so that there was a comparative-

ly narrow isthmus in Iroquois days con-

necting the large morainic peninsula

which projects towards Trenton with the

mainland to the west. The range of

great morainic hills here -ink- almost

to the level of Rice lake, and the people

of Port Hope claim that the most sat-

isfactory outlet for a canal from the

chain of lakes connected with Trent

river will be toward lake Ontario at

this point instead of by the lower Trent

to the bay of Quinte.

Lake Peterborough

It was thought at first that the old

bay corresponding to Rice lake sent an

arm up the valley of the Otonabee river

to Peterborough, but an examination of

the ground shows that the valley is so

narrow and in places so steep-walled be-

tween drumlins and moraine ridges that

the waters above must be looked on as

a separate lake, connected with the bay
just described by a short bit of river

having but little fall. .

Above the short stretch of river lake
Peterborough expands to a width of two
or three miles west of the Otonabee, and
must have covered a wide tlat of clay
reaching beyond the Midland railway

with rather indefinite shores where the
moraine rises to the west. The lake
narrows toward Peterborough and the
deposits become sandy, and finally gra-
vel terraces rise above the flat at °the
upper end where a great river, prob-
ably draining the upper lakes or lake
of those days, entered it from the north.
The plain of stratified sand h at the
level of 388 feet, where the C. P. R.
station stands, but ascends to 404 feet
at the Grand Trunk station. The high-
est point in Peterborough, occupied by
a park and court house, is a drumlin
which formed an island at the upper
end of the lake; and a little above this-

the present river banks show stratified

coarse gravel representing the upper
limit of delta deposits formed by the
old river, one terrace rising to a height

of 432 feet.

Below Peterborough the present Oton-
abee (which is really the Trent above
Rice lake) has done very little cutting,

its valley being hardly at all depressed

below the clay plain mentioned above,

but it has a rapid descent above the

city. The new lift lock of the canal,

which overcomes a rise of 65 feet, is

placed in the high morainic hills to

the east of the river, and the canal

below is at the level of the old lake

flat.

The Beach in New York

From the Niagara river at Lewiston
the Iroquois beach has been traced by

Dr. Gilbert and Prof. Fairchild (10) in

a fairly direct course eastwards to So-

dus on the south shore of lake Ontario.

There a promontory somewhat like that

near Trenton projects eastwards, with a

greal baj to the south. and
islands and smaller bays diversify

its shores a- far as Rome, a long, narrow
bay, like that of Rice lake, entering the

basin of Cayuga lake. At Rome Dr. «!il-

bert discovered an old channel forming

an outlet towards the Mohawk valley

and the Hudson river; so that this great

Like was drained far to the south of

the present outlet of Ontario, its' water-

entering the sea at New York.

To the north of Rome the shore turns

westward once more as far as Constan-

tia. and then north to Adam- (enter,

where it bends to the northeast toward
Waterdown. Two miles south of this

town the highest beach is about 454

feet, or a little more, above lake On-

tario, the highest point recorded with

certainty on the southeast side. Dr.

(10) See map by Prof. Fairchild in

u'ene Geology of Western New
York". 1900. His map lias provided the
materials for the portion of the old shore
easl of the Niagara given in the present
paper.
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Gilbert and Professor Fairchild do not
carry the beach farther, but Dr. Spencer
believes he has found fragments of it in
the Adirondack^ to the northeast, the
last which he has measured being at
Fine. i>7^ feet above the sea. or 726 feet
above Ontario. However, as so skilled
an observer as Dr. Gilbert, who examin-
ed the supposed beaches with Dr. Spen-
cer, dissents from this view, and holds
that they have been formed in local bod-
ies of water, or in connection with gla-
cial action, it is doubtful whether this
extension of the shore should be ac-
cepted.

It is to be noted that the old shore
north of the great bay from which the
outlet opens is split up into several
beaches, as it is on the north shore from
Uolborne towards "West Huntingdon.
Prof. Fairchild has made profiles of the
different beaches in that region, and
rinds them irregular in regard to separa-
tion, though there seems. a tendency for
the separation to increase toward the
north, the greatest amount recorded be-
ing 51 feet, near Waterdowri (20).

The general characteristics of the
shore in New York State are like those
in Ontario, and do not require special
mention; but it should be stated that
the first recognition of the splitting up
of the beaches north of the outlet, both
in the United States and in Canada, is

due to Dr. Gilbert, who connected this
divergence with a tilting of the basin
during Iroquois times.

Tilting of the Beach

The early work of Gilbert and Spencer
on the two sides of the lake brought out
the startling fact that the old shore is

no longer horizontal, but is tilted up
toward the northeast, the lowest level
being at Hamilton, where the beach rise-;

only 110 feet above lake Ontario: and
the highest, a- far as they know, at
Trenton on the Canadian side at 386
feet, and Adams Center and Watertown,
m New York, at 411 and 484. a differ-

ence of from 270 to 3fi8 feet. The con-
elusion was reached that the rate of tilt

l- not uniform, but increases toward the
northeast, or, more exactly, in a direc-
tion \ 28 degrees E., being estimated
by Dr. Spencer at 1.6* feet per mile at
the southwest end of the lake, and at
.") feet per mile in the region of Water-
town .

In carrying out the prompt "Urvey of

the Iroquois beach a number of eleva-

tions have been determined, partly in
new localities, partly redetermination's
of points of importance which had been
examined by Dr. Spencer or others: and

(20) An. Rep. x. T. State Geologist.
1800, p. r. 110.

some changes in the probable rate and
direction of tilt result from these in-

vestigations. Special attention has been
given to the height of gravel bars, since
they may be supposed to give the most
uniform results, rising of course a few
feet above water level, but probably as
in the case of lake Ontario at present,
not reaching more than 5, or at most 10
feet above the average lake sur-
lace. Determinations of the foot of the
shore cliff are less certain, owing to the
slipping of loose materials when cut in

drift deposits. In some cases the level

as determined from the foot of a cliff

is considerably below that measured
on adjacent gravel bars, so that it has
been decided to use only the summits
of bars in working out the differential

elevation. Unfortunately, there appear
to be no statements in print as to
whether gravel bars or shore cliffs were
emploved in fixing the levels in Xew
York State.

Using the latest information and
comparing the relative levels of points
on each side of lake Ontario, isobases

may be worked out showing the direc-

tion of the tilt of the old shore, the re-

sults giving X. 20 degrees F. as most
probable. Accepting this as' correct, it

is convenient to divide up tin- shore into

somewhat equal lengths along this line,

using well determined level- for ihe

purpose, and to work out the rate of

elevation per mile in each.

The distance in a direction X. 20 de-

grees E. between Hamilton (116) and
York (190), which stand- on a well de-

veloped gravel liar a little northeasl
Toronto, is 36 1-2 miles and the differ-

ence in elevation 74 feet, giving a rate

of tilt of 2 feet per mile, differing con-

siderably from Dr. Spencer's rate of 1.6

a- determined from the heigh! of Carl-

ton station. It has been found how-
ever that the height given in his table
for Carlton of 171 feet above Ontario.

i- al nit 7 feet below the summit of Hie

gravel bar to the north of the station.

The next section chosen i- from York
to the gravel bar near Quay's, north
of l'ort Hope, the rise being from 190

to 311 feet or 121 feet in 35 1-2 miles,

averaging 3.4 feet per mile. Up to

Port Hope the beach is practically a

unit, the only variations being due to

more powerful wave action in some
places than in others, and not amount-
ing at mosl to more than •> or In feet.

From Port Hope to West Hunting-
don, the last point to which the beach
has been traced, the matter is much
more complicated, since the old shore

is split up into several beach levels,

probably diverging, and the question
arises which level should be taken for

comparison, the lowest, the highest or
some prominent intermediate beach.
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The first carefully measured point

where the divergence is distinctly mark-
ed is Trenton, where good beaches occur

at 374 and 386 feet, and a well-marked
terrace at 441, a faint one appearing
about ten feet higher. As Trenton is

18 miles in the direction X. 20 degrees

E. of Quay's, the tilt works out to 3.44

feet per mile for the lowest beach, 4.17

for the next, which is the best denned
of all, and no less than 7.16 for the ter-

race at 441 i'eet.

If we compare with the beaches near
Ilavelock, Madoc Junction ami Camp-
bellford we find more difficulty still, for

the elevations at the three point-, res-

pectively 31, 32 and 33 miles in a direc-

tion N. 20 dgrees E. of Quay's, are not
entirely in accord. The lowest beaches
southwest of Havelock and north of

Campbellford are at 436 and 432 feet,

giving a tilt of 4 and 3.67 feet per mile.

The highest beaches near Madoc Junc-
tion ami Campbellford are at 475 feet,

giving a rise of 5 feet per mile: but no
corresponding beach has been found
with certainty near Havelock. Dr. Gil-

bert however has found a difference of

90 feet between the lowest ami highest

beaches near Campbellford, which would
greatly increase the rate per mile for

the highest.

On the West Huntingdon island there

are good beaches at 492 and 4! is feet,

but higher water levels could not be re-

corded here, since the island does not
rise above the last gravel bar. As the

distance northeast of Quay's is 37 miles,

the differential elevation is 5 feet for

the highest.

The Mohawk Valley Outlet

Dr. Gilbert showed long ago that lake

Iroquois drained through the Mohawk
valley toward the Hudson, and drew the

inference that if the known tilting of

the land was in progress during the ex-

istence of the lake its effects should be

recorded in the beaches. The splitting up
of the gravel bars just referred to as

occurring northeast of Colborne he ob-

Served, and connected with this cau->'.

and believed that Burlington heights

and other points near Hamilton would

be found to give evidence of lower water
levels at the southwest end of the lake

during its earlier than during its later

stages. Between the extremes there

must he of course a pivot where the

water level remained constant (21).

Professor Fairchild looked for evidence

as to such a differential change of levels

north of th* outlet near Rome, and

(21) ©th An. Ken. State Reservation at

Niagara, 1888-9, p. To; also History of

Niagara River, Smithsonian Rep. 1890,

p. 241.

found the beaches greatly split up. as
they are in eastern Ontario, hut did not
think that a regular spreading apart of

the beaches could be proven (2%), and
concluded therefore that differentia] ele-

\aiion dming the lifetime of lake Iro-

quois was improbable.

The lack of regularity in the spread-
ing of the beaches is apparent in On-
tario also, though there is a marked in-

crease in the divergence a- one goes
northeast. The first well-marked split-

ting up of the levels is at Silver lake,

three miles northeast of Colborne, where
there are three beach levels, the highest
28 feet above the lowest. Near Tren-
ton, nine miles farther, the separation
of the two main water levels is 55 fei t,

giving a rate of spread of 3 feet per
mile. On the island north of Campbell-
ford, 13 miles farther northeast, it is

only 43 feet by my determinations, but
90 'by Dr. Gilbert's. The latter differ-

ence between the highest and lowest
beaches would give a divergence of 2.<

feet per mile between Trenton and the
point just mentioned.

If the beaches spread 28 feet at Silver

lake and 55 feet near Trenton, 9 miles
away, in the direction X. 20 degree- E.,

they should converge and meet 9 miles
southwest of .Silver lake, about at
Quay's gravel pit north of Port Hope.
If a line is drawn at right angles to the
direction X. 20 degrees E. from the out-

let of lake Iroquois, near Home, it passes
a little south of Quay's, so that two
mode- of attacking the question agree
pretty closely in their results, thus con-
firming each other.

If the divergence observed northeast
of the binge line from the .Mohawk val-

ley continues to the sout invest, we
should expect some evidence of lower
water levels in that direction, though
the divergence cannot be assumed to be
so great as 3 feet per mile, since the

rate of differential elevation per mile is

less to the southeast. If we take the

two a- proportional we shall have a di-

vergence between Tort Hope and York
of 2.45 I'eet per mile, which would put

the lowest formed beach at York or To-
ronto at about S(i feet below the highest

beach, which of course is the only one

left exposed. If we carry out the -aim'

reasoning with reference to Hamilton,
we find between Toronto and Hamilton
an additional divergence of about 1 44

feet per mile, which amount- to 52 f

or in all to about 139 feet. This would
carry the original water level of lake

Iroquois at its southwest end, below the

present level of Hamilton bay. but the

data obtained from the spreading of the

(22) Pleis G ol Western N.T.,
1900, P. r. 111.
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beaches northeast of Port Hope are not
sufficiently certain to make these re-

sults more than a rough approximation
to the truth

.

On the other hand, we have a consid-

erable amount of direct evidence bear-

ing on the question. At Toronto what
are almost certainly Iroquois beach de-

posits, though half a mile south of the

old shore, rest on an eroded surface of

interglacial clay about 70 feet below the

Iroquois beach level to the north. As
the last ice advance intervened between
the laying down of the interglacial clay

and the opening up of the Iroquois basin,

we must suppose that the upper sheet

of boulder clay, which is quite thick at

points both east and west, was removed
during a time when the water stood 70

feet lower than at the last stage of the

Iroquois lake.

At Hamilton an old soil with trees

and bones of various animals was found
in the Hunter street tunnel 30 feet be-

low the top of the Iroquois gravel bar,

so that the earlier water level must
have been lower than that. To the west
of this, as shown on a previous page,

mammoth tusks and boneb, evidently

not waterworn, occur 33 feet above the

level of Ontario, or 83 feet below the top

of the Iroquois beach half a mile away.
The bones and tusks occur together in

a layer of sand, and similar remains are

found a few feet higher up (42 feet above
Ontario) in another sand pit a short

distance away, so that we may suppose

that the bones were not washed to their

present resting place, but that the ani-

mals died where the bones are found.

If this supposition is correct the water
of lake Troquois must at that time have
been 80 feet lower then than at the lat-

est stage.

The great thickness of the gravel bar

at the Desjardins canal, and its extra-

ordinarily narrow wall-like form sug-

gest the same thing. When the canal

was cut clay was found at about lake

level ; above this there are 57 feet of

stratified sand, and then coarse gravel,

largely cemented to conglomerate, to the

top. The upper 60 feet of coarse gravel,

scarcely at all interbedded with sand,

could hardly have been piled up in deep
wjiicr. but must have been builf tn the

full height by successive additions as

the water rose.

We have then evidence of two kinds

showing that differential elevation took
place during the existence of lake

Iroquois; the splitting up of the beaches
toward the northeast, and at the other

end the presence of old soils and the

remains of land animals buried from

30 to 80 feet beneath the latest gravel

bars of the old lake. The evidence

seems sufficient to settle the matter.

In working out the differential ele-

vation of the beach as now found we
must keep in mind that from Hamilton
to Home on the south of Ontario and
to Port Hope on the north the level is

that of the last stage of lake Iroquois
and that its continuation toward the
northeast is to be looked for in the low-
est prominent beach of the series found
beyond the hinge line. The higher
beaches, beyond the line where they
split up, represent continuations or bur-
ied beaches toward the southwest, the
highest towards the northeast corres-

ponding to the lowest toward the other
end of the basin. The difference in pre-

sent altitude of the extreme ends of

the earliest beach of all cannot be less

than 500 feet, and may be greater than
that, while the difference of level be-

tween the ends of the latest formed
beach (116 at Hamilton and 4!)S at West
Huntingdon) is only 382 feet.

Conditions of Iroquois Time

The swinging of the old beaches about
a fulcrum running 20 degrees north of
west from the outlet near Pome, New
York, gives clear proof that the body
of water was completely enclosed and
not an extension of the Gulf of St.

Lawrence; for otherwise the divergence;

of the beaches would run from end to

end of the old shore, growing less how-
ever toward the southwest. This con-

firms the evidence as to the character

of the water afforded by the unios found
in Iroquois gravels in New York,and the
campelomas. etc.. in deposits of that ; ge
in Toronto. The water was fresh (23).

There is little doubt as to the char-

acter of the dam. It must have been
the ice of the retreating glacier, which
had withdrawn from the basin of ituce

Ontario, but still blocked the St. Law-
rence valley to a height sufficient to

turn the water southeastward into the

Hudson. The highest part of the old

shore, near "West Huntingdon, is now
74.! feet above the sea. but doubtless

it then stood much lower, since the de-

formation recorded in the beach has

taken place since then. Still it was-

high enough above aea level to allow

of a current through the Mohawk val-

ley to the Hudson.

The exact position of the ice dam
is not easy to determine, partly no

doubt because the barrier was slowly

shifting toward the northeast. vine

would think that moradnic deposits

should record the stages of retreat, hut

so far no definite evidence of

the kind has been found. ^onie-

points however seem fairly certain.

There was wide open water sur-

rounding the old islands near West

(23) Hull. Geol. Soc. Am., Vol. 10, p. 167.
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Huntingdon and north of Campbellford,
for the series of beaches at these points

gives evidence of heavy wave action;

and the latter point must have been
exposed to open water for a long time,

for there is a range of 43 feet between
the highest and the lowest beach. It

is curious however, to find only the low-

est beach well marked a few miles

away, to the north of Trent river, as

if the region, which is drift-covered and
well adapted to receive a beach, had
been protected from wave action before

that time by still unmelted ice.

The ice front appears to have eovet'cd

the high hills north of Madoc and prob-

ably for a long time extended over Na-
panee and parts of New York State
north of Watertown ; and Br. Gilbert's

early map shows its position perhaps as

well as any map that could be con-

structed now (24).

The climate was probably consider-

ably colder than now but not quite
Arctic, for even in the early days of

lake Iroquois tamarac and spruce lived

near its shore at Hamilton, and mam-
moths and caribou were very common,
while wapiti, buffalo and beaver occa-

sionally visited the shore, and man him-
self apparently fashioned stone tools at
Toronto Junction. The crumpling of

sand beds probably of Iroquois age in

east Toronto may indicate the shove of

icefloes or bergs, but the water was not
too cold to be inhabited by a number
of shell fish which still live in lake On-
tario.

Duration and Age of Beach

The old shore of lake Iroquois is as
mature as the present shore of Ontario,

and it probably required as long a time
to carve down its promontories and
build its gravel bars and spits across

the mouths of wide bays as the present
lake has needed for operations of the
same nature. Unfortunately, we have
no very trustworthy chronometer for

the work of either. That they required
about equal amounts of time, and that
both together have occupied a large

part of the time since Niagara began
to cut its gorge from Queenston
heights to its present position seven
miles to the south, is pretty certain ;

but opinions as to the age of Niagara
vary from 5.000 or 7.000 years to .15.000.

and a final settlement of the time limit

has not been reached. I incline to the
longer estimate, since 2.500 years seems
far too short for the work of lake On-
tario in cutting down Scarboro' heights

(24) 6th An. Rep. State Keset-VrtUon at
Niasrara, 1888-9, p. 69.

and shifting the materials ten miles to

the westwards to build up Toronto is-

land.

The question may be approached from
another side. How long did it require
to deform the old beach to the extent
of 500 feet since the lake began, or 320
feet since its beach was finished ? If

Dr. Gilbert's estimate of 42 feet per
hundred miles per hundred years, as
drawn from the shifting of water levels
on the present lakes, is correct, the
time since the Iroquois lake was drain-
ed off is not less than 67,000 years, and
since its beginning not less than 100,000
years. The assumption that these pro-
cesses of elevation rind depressions go
on uniformly is however decidedly im-
probable. It is more likely that such
changes begin gently, attain a maxi
mum, and then slowly decline: and the
present rate of tilting probably repre-
sents the slowing down of the move-
ment before it finally ceases, so that
the change of level may have been
much more rapid in earlier times.

However, the movement of elevation
may not represent a simple wave. There
may have been accelerations and re-

tardations in the process, the latter
corresponding to the better marked
beaches to the northeast of the hinge
line. Altogether this method of esti-

mating the time gives only vacrue sug-
gestions, and the other seems the more
trustworthy. We may conclude then
that the Iroquois lake lasted not more
than 17.500 years, and probably less

;

and that the time since it was drained
has been of something like the same
duration.

Between the time of lake Iroquois
and that of lake Ontario intervened the
comparatively short period of retreat of
the ice from the St. Lawrence valley,
indicated probably by beaches ri~in? to
135 feet above lake Ontario in the Bay
of Quinte region : and a somewhat
longer period when the gulf of St. Law-
rence invaded the basin of lake Ontario,
though the waters of the basin appear
to have remained fresh from the large
inflow of the Niagara and other rivers.

Economic Geology

The Iroquois beach in Ontario is cf
greater importance economically than
at first would be Imagined, since it

affects in various ways the farmer.
the railway engineer and the builder.
It is not an accident that the old
shore is the favorite locality for main
roads and for farmers' houses and
buildings, for the top of the shore
cliff in clayey regions gives the driest
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locality in the farms it traverses, and
the gravel spits and bars where the

ground is low and muddy are even
more important as giving good drain-

age and solid foundation for roads and
farm premises. The gently sloping ter-

race below the shore cliff in most cases

furnishes the richest clay land of the

country, as below the "mountain" in

the fruit-growing region south of Lake
Ontario, and the farms "at the front'"

to the north of the lake; but toward
the east these fields are apt to be

marred by the stones washed out of

the boulder clay cliffs by waves of the

ancient lake. Even these boulders,

however, are put to use for founda-

tions, and where derived from lime-

stone regions, for lime burning to sup-

ply local needs. The gravel bars

across the mouths of old bays supply

the favorite road-building material, es-

pecially in districts where clay is the

prevailing soil, and the township roads

are better where such gravel pits can

be opened than elsewhere. The stone-

roads of the country are largely metal-

led with broken stone from the bould-

er pavements of the old beach.

The railroad engineer makes good use

of the level terrace of the Iroquois

shore, the Grand Trunk occupying the

Hat land near the foot of the old

shore cliff for many miles south and
north of the west end of Lake On-
tario, while the Canadian Pacific does

the same thing near Toronto. The
wonderful gravel bar at Burlington

Heights has furnished a high level

causeway across the marshy flats be-

tween Hamilton and Uundas, which

both railways and gravel roads have

been glad to put to use. Even more
important to the railways has been

the convenient supply of ballast which

the gravel bars afford in different parts

of the Province. Such pits have been

opened near Waterdown, York, Brook-

lin and Quay's, for example.

The importance of the old shore

to towns and cities is well shown by

the fact that many of them are plant-

ed on the well-drained gravel bars or

the flat terrace of the old beach, St.

( atharines, Hamilton and Toronto all

occupying this position. The clay flats

of old bays or lake slopes are used

in many places for brick-making, the

-hallow water sand deposits are used

in making mortar and cement and the

shore gravels serve as road metal and for"

concrete. How serviceable these ma-
terials are may be seen from the im-

mense excavations in the old gravel

bars at Hamilton, and at Toronto
Junction and York, where similar bars

provide sand and gravel for use in

the city. The red brick burned at

Hamilton are made from the clay
beds of Iroquois age to the west of

the city in what was shoal water of

Dundas Bay.

The old beaches of Iroquois levels to
the northeast are too high up on the
flanks of the great moraine (the Oak
Ridges) to be of much use for railways
and towns, but almost everywhere they
are employed for local roadmaking and
other purposes.

Lower Water Levels

When the great ice sheet withdrew
from the northern flanks of the Ad-
irondack* so far as to give a lower out-
let eastwards than that through the
Mohawk valley, the water fell succes-
sively to lower and lower levels, in-

dicated, as shown by Dr. Gilbert and
Professor Woodworth, by terraces and
spillways where the drift has been
scoured off to the solid rock by the
rush of water between the ice front
and the northern slope of the moun-
tains. It is not likely that any of

these halts were of long duration,
but some of them seem to have been
long enough to permit the cutting of

terraces or the formation of beaches
in the Bay of Quinte region. Later
the ice withdrew so far to the north-
east that the upper St. Lawrence and
Ottawa valleys were free. There may
have been a low level lake dammed by
ice in the lower St. Lawrence, and
emptying by the Uhamplain valley into
the Hudson, as thought by Mr. Warren
Lpham, but no beaches have been cer-

tainly connected with it in Ontario.

Later still the St. Lawrence valley

was wholly cleared of ice, and the

sea entered it as an enlarged gulf of

St . Lawrence, reaching past Montreal
and expanding as a wide sea from
the Ottawa above Pembroke to a point

west of Ogdensburg in New York State.

.The land stood so low at this time

that sea level rose perhaps 100 feet

above the surface of the present lake

Ontario, and one would expect to find

salt water beaches in the Ontario basin,

but no marine shells have been found

west of Brockville, so that we may sup-

pose that the Niagara and other rivers

sufficed to keep this great body of water
fresh. The marine deposits of Ontario

have been described previously (2.")).

but part of the ground has since been

covered more carefully and the results

of the examination will be given here.

No distinct beaches lower than the

Iroquois have yet been found in the

western part of the Ontario basin, and

(25) Bur. Mines, 1001; Sea Beaches of

Eastern Ontario, pp. 215-227.
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the first clear evidence of water levels

above the present hike tire found near
Port Granhy. an old lake port between
Newcastle and Port Hope.

Port Granby to Trenton

South of Newtonville, where a stream
enters lake Ontario, a small terrace,

probably wave-cut, shows at 28 feet

above the lake or 274 feet above the

sea, hills of boulder clay rising on each

side, and the present shore cliff shows
some stratified gravel overlying bould-

er clay. A mile or two east another
terrace occurs at Port Granby, where a

stream comes in. The present storm
beach rises five feet above lake Ontario;

the flat terrace at the postoffiee is 28

or 29 feet above it and a stream terrace

a little to the north rises about five

feet higher or 280 feet above sea "evel.

Three and a half miles east of Port
Granby where a bay-like depression

parts the hills of boulder clay a gravel

bar 18 feet above the lake runs a lit-

tle north of west and south of east,

evidently representing a still lower stage

of water. From this point east to

Port Hope no beach formation was
found. In the town itself a clay flat

30 feet above the lake is possibly a ter-

race, and a higher flat at the foot of

the drumlin on which Trinity School

stands may be another, but both are

too indefinite for certainty.

Similar beaches' to those near Port
Granby occur again east of Cobourg, a

boulder pavement ending 23 feet above
the lake at the foot of a low shore

cliff. A little north an old island is

largely covered with gravel bars, the

highest 52 feet above Ontario or 298

feet above the sea. Still farther north

and a quarter of a mile beyond the

Grand Trunk railway, a clay flat ends

abruptly in a well-marked shore cliff

cut in bouldery clay hills, at about 330

feet above the sea (aneroid) and with
few interruptions this shore can be fol-

lowed to Grafton, where a little south

of the village the height is 330 feet as

found by hand level.

East of Grafton also gravel bars oc-

cur at lower levels.274 and 295 feet : and

a mile west of Lake Port»

near Colborne. there 1& ft very

well-defined gravel bar more than

half a mile long with a front slight-

ly convex toward lake Ontario, hut a

general east and west direction. This

bar is 50 or 60 feet wide, and ascending

from the present lake shore one finds

a boulder pavement up to 2(3 feet, a

lower bar up to 31 feet, and the high-

est rising to 50 feet.

Near the village of Colborne, but

Bomewhat to the west the clay fiat with
shore cliff seems to run out, and gentle
hills project southward as a vague pro-

montory. To the east there are -and
hills interfering with the tracing of the
beach, but just east of Brighton, it once
more becomes distinct with a high shore
cliff against hills of boulder clay at a
level of 334 feet above the sea, or 88
feet above Ontario. From this to

Trenton the shore is well-defined.

Near Trenton

Near Trenton the beach levels sud-

denly become more numerous and bet-

ter defined, probably because the body
of water whose waves did the work
was greatly widened toward the east.

At the central Ontario railway station
near the bay of Quinte a wide gravel
bar runs northward at a level of 26
feet above the bay, which is the same
as that of lake Ontario; and on the
flanks of the great esker which form-
so conspicuous a ridge to the northwest
of the town, there is a pretty well-

marked gravel terrace rising 78 feet

above the bay. A sharply defined cut
terrace at the southeast end of the es-

ker stands 135 feet above the hay. and
runs as a narrower shelf alone each
flank of the ridge, which rises to 190

feet at the highest point.

To the north of the Grand Trunk sta-

tion at Trenton esker-like sand and
gravel ridges rise as islands from the
lowest flat, almost certainly a water
level, and a gravel bar near a shore
cliff at the Roman Catholic cemetery
is 42 feet above the Trent river at the

level of the bay.

Where the wide valley of the river

Trent escapes from the morainic hills

a -cries of terraces rises above it on

the west side, the lowest 31 feet above
the level of the bay, the second, which
is also the best formed, at 55 feet,

while a less defined terrace reach.-- 81

feet. The top of a stony ridge jusl

above is flat, and may al-o represent a

water level at 127 feet, but this is

doubtful. The terrace at 55 feel (301

feci above the sea) is repeated at the

same level by a broad gravel plain easl

of the river, and a cut bank south of

the railway bridge shows a few feet of

stratified gravel overlying shaly Tren-

ton limestone.

It has been noted by former students

of the region that the v.tlley of Trent

river is a misfit, being far too large

for the present stream, and this has

been explained by supposing that the

waters of the upper lakes once discharg-

ed in this direction before the upward
tilt of the region toward the
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northeast forced them into their pre-
sent circuitous course by lake Erie and
Niagara Falls.

East of the Trent the old shore, which
is fairly constant from Cobourg to Tren-
ton, could not be traced farther, though
hills of boulder clay rise high enough to
receive it not far from the river. Nor
has it been traced with certainty north
of Belleville, though something like a
boulder pavement at 377 feet above the
bay is found about a mile north of the
.city. About ten miles to the north a
gravel pit near the Belleville and Peter-
borough railway stands at 140 feet
above the bay or 3S6 above the sea. The
two elevations just given were deter-

mined by aneroid, the previous ones by
hand level.

Prince Edward County

Crossing the narrow isthmus, now cut
by the Murray canal, which transforms
the Prince Edward peninsula into an is-

land, low land follows, partly formed of

gentle swells of till, partly of the
greatly decayed surface of the shaly
Trenton limestone: and it is not until

Wellington is nearly reached that clear

evidence of old wave action is found.
Here a well formed bar more than a
mile long runs parallel to the present
shore, but at a height of 91 feet above
it. It was apparently formed in the
same way as the present long bar
stretching across the mouth of a
swampy bay to the east of the village,

connecting it with the interesting series

of sand dunes on the opposite shore.

The "sand banks." which rise 50 or 60
feet above the lake, are a favorite and
picturesque resort for parties from
Wellington and Picton.

East of Wellington the tableland of

Trenton limestone so characteristic of

Prince Edward county rises, often as a
steep escarpment with nearly level top,

and at its southeast end, where it ap-
proaches the shore of lake Ontario at
Waupoos and Top of the Rock, good
beaches are found at several levels. At
the former village, which lies between
the cliff and the shore, a boulder pave-
ment begins at 50 feet above the lake
and slopes upward to 68 feet, beyond
which is a travel terrace with fairly

well rounded stones at 78 feet, another
gravel bar at 90 feet, and another good
bar at 94 feet. There may be a fourth
at 113 feet, but the evidence is rather
-faint. There is a lagoon between the
second and third bars, and they are
formed of pebbles as well-rounded aa
•those of the present beach.

Near the Top of the Rock, two or
•three miles to the west, terraces or

gravel bars occur at 39 feet, 49 feet,
and 73 feet, the last with a low lime-
stone cliff in the rear

On the bay of Quinte side of Prince
Edward county much of the shore is

formed of sheer limestone cliffs rising
from 150 to 200 feet above the water;
but near some of the bays terraces may
be seen, as west of Cressy, where a
well-defined sand terrace stands at 42
feet, with a doubtful water level at 57
and a good beach line and bar at 83
feet. The top of the cliff here rises

192 feet above the bay of Quinte.

At Glenora, where flour mills and
foundries are run by water power from
the Lake on the Mountain, terraces are;

seen to the west of the mills, which are
at the foot of a vertical cliff, in a bay-
like recession of the escarpment. The
lowest, which is poorly marked, is at 16

feet, the second, also poorly defined, at
55 feet, and the highest, which is well

cut at the foot of the cliff, is at 62
feet.

The Lake on the Mountain appears
to be a rock basin, since its outlet is

over the limestone of the cliff. Its

surface is 176 feet above the bay oi

Quinte. and its depth is said to be 98

feet at the deepest point. It is about
three miles long and three-quarters of a
mile wide, with a drainage basin of

about four square miles, the rocks ris-

ing 30 or 40 feet above it to the

south. The stream flowing from it, as
might be expected, is very small, but
the great height of the fall, 175 feet,

makes it of some importance, since the
four small turbines of four to six

inches diameter generate 200 horse
power. It is said that 60 feet off shore

at the mill the bay of Quinte is 100

feet deep, and not far out a depth of

150 feet is reached, so that the real

height of the cliff is much greater than
its apparent height. To the north an
almost continuous cliff rises beyond the

bay leading toward Picton and stretches

most of the way to Deseronto.

Beach levels were looked for between
Glenora and Picton, but only one was
found, at 135 feet above the bay ; a

more careful search may disclose lower
beaches however on the drift-covered

hill-sides of the narrow valley.

Prince Edward is one of the most in-

teresting counties in Ontario in some
respects, formed as it is of two flat

tablelands rising in steep precipices
above the bay of Quinte on the north
and lake Ontario on the south, with
however a large area of quite low
ground toward the west from Welling-
ton to the Murray canal. A narrow
valley separates the two blocks of high
land, running between Picton and Wei-
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lington, and at the higher water levels

described above the two plateaus were
islands. In spite of the tableland char-

acter of much of the county it nowhere
rises to a greater height apparently

than 220 or 240 feet above the adjoin-

ing waters, and during the time of lake

Iroquois it was deeply submerged.

Belleville to Gananoque

On the north shore of the bay of
Quinte there has been no success in the
search for beaches, though a number of

promising localities were examined.
.Near Napanee hills rise to 407 feet
above sea level, or 261 feet above the
bay, with boulder clay in many places
of fair thickness, but nowhere was a
beach discovered. There are stratified

clays covering stratified sand and ris-

ing 21 feet above Napanee river, which
is at the level of the bay below the
town, but no higher terraces are to be
found. East of the river above its fall

at the town there are flats that some-
what suggest water levels, but these are
almost certainly caused by horizontal
beds of the limestone exposed in a
quarry near by. As there would be a
a wide sweep for waves from the south
against this hill, one would expect to
find beaches there.

The next point examined for old

beaches was Kingston and its environs;

but near Bath, while passing by steamer,
one observes what may be a terrace

with shore cliff east of the village. The
hill near the fort east of ivingston rises

nearly 130 feet above the lake, with
some boulder clay, but shows no evi-

dence of the lower beaches. However,
the amount of drift is small, the rock
consisting of Laurentian granite capped
with limestone and coming near the sur-

face in most places. The hills three or
four miles north of Kingston rise still

higher, but were not explored.

Still to the east the region near Gan-
anoque was carefully searched for

beaches, almost every hill rising high
enough to take the upper beaches hav-

ing been visited, but without result,

though there should have been a wide
stretch of water to the south. It should
be noted, however, that most of the hills

consist of rock without much drift. Near
Marble rock, a few miles up Gananoque
river, there are slopes of stony till rest-

ing on hills of quartzite and granite,

which might be expected to record wave
action if there had been upper water
levels of any duration, but nothing of

the kind was seen.

In the lower ground there is a broad,

nearly flat plain of clay, forming good
farming land to the east of the Thou-
sand Island station on the Grand Trunk,

16 M.

much suggesting a water level; but oc-

casionally a gently rounded surface of

Laurentian shows through it, and more
often flat-lying standstone crops out, so

that apparently the level surface of the
plain is largely due to this and not to
pleistocene water action. Lower down
there is some stratified sand toward the
west end of Gananoque rising as a cliff

46 feet above the St. Lawrence, which is

still practically at the level of lake On-
tario. Sand hills a few miles west of

Gananoque have the appearance of

kame deposits of glacial and not wave
formation.

East of Gananoque

The region east of Gananoque as far
as Brockville and north to Athens and
Delta was traversed in numerous places
with results no more conclusive than be-
fore. The only probable water level is

a continuation of the clay plain aear
Gananoque past Lansdowne and Mal-
lorytown; but here also the level sur-
face is probably due to flat beds of sand-
stone or limestone, which occasionally
crop out as a low escarpment. The high-
er hills are usually of rock, though some-
times morainic.

Exploration near Smith's Falls and
Perth was equally unsuccessful, though
kame-like deposits exist at the former
place.

As marine shells occur at Brockville,
the region surrounding „^e town was
more carefully explored, but without
finding any well-marked raised beaches.
The shells, which seem to be small ma-
comas, are found in the stratified clay
worked for brickmaking just" north of
the Grand Trunk railway.' The « lay
rises to 285 feet above the sea. or about
40 feet above the St. Lawrence, and
seems to have been deposited in a nar-
row bay running up the valley of the
creek, with a promontory of

* boulder
clay hills, on which the higher part of
the town stands, rising 100 feet higher
and projecting eastwards.

Similar stratified clay, in which, how-
ever, no fossils have yet been found, is

exposed by the creek at Lyn 3 or 4 nines
west of Brockville. The' drumlin hills

north and west of the town were not
found to be terraced, and the higher
hills near Lyn and north of that place
showed no signs of lake or marine ac-
tion, though there are structural plains
caused by flat limestone or sandstone
capping the irregularly rounded sum-
mits of the Laurentian. There is strati-

fied sand on the shore of the St. Law-
rence at a cemetery west of Brockville,

but no shells were found there, and the
sand rises only 20 feet or so above the
water, with no suggestion of a terrace.
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East and northeast of Brockville mar-
ine deposits with numerous shells have
been found at many points, as noted in
a former paper, and it was thought well
to re-examine the points nearest to
Brockville. Near Maitland a gravel
ridge or bar south of the Grand Trunk
railway, containing fragments of mar-
ine shells (macoma), was leveled once
more and found to rise 331 feet above
the sea, instead of 350, as determined
formerly by aneroid. The shell pockets
in the Gladstone gravel pit a few miles
farther east, not for from Prescott, were
examined again, and their level deter-
mined as 320 feet above the sea, con-
firming the aneroid work done in former
years.

Old Beaches in New York

As the search for raised beaches on
the north shore of the St. Lawrence met
Avith so little success, some attention
was paid to the south shore also, and
with better results. The Canadian
islands east of Kingston scarcely rise

high enough to record any but the very
lowest beaches, and on Howe island, the
only one studied, little of interest was
found. Well stratified clay rises as a
low cliff near the east end, but without
any distinct beach level, and the thin
boulder clay on higher parts showed no
sign of water action. A few isolated

hills of Archaean rocks rise through the
Trenton limestone forming most of the

surface, one reaching 126 feet above lake
Ontario, but too bare of drift materials
to preserve much record of wave action.

On Grindstone Island, south of Gan-
anoque, and just south of the inter-

national boundary, rolling hills of till

give better opportunities for wave ac-

tion, and here well-formed gravel

beaches occur at 125 and 140 feet

above the river. Morainic hills west
of Clayton scarcely rise high enough
for the highest of these beaches, but

stratified graeel occurrs on top at about
132 feet above the St. Lawrence. At
lower levels there are stratified clays

with sand beneath rising 41 feet above
the river, and similar materials are

found in cuttings made by a creek to

the south of the town, with a clay

plain at 63 feet. Near Lal'argeville, six

or seven miles to the southeast, mor-
ainic hills show good gravel bars and
beaches facing northwest at 204 and
209 feet, and less certainly at 262 feet

above the St. Lawrence.

Near Ogdensburg, opposite Prescott,

fiat delta deposits, mainly of sand, ris-

ing 36 feet above the river, contain

numerous marine shells, chiefly largo

macomas, though saxicava and cylich-

na were found also. At Norwood. N.

v., 24 miles east of Ogdensburg, ma-
rine shells are found in stratified gravel
115 feet above the St. Lawrence, or
about 360 feet above the. sea. A
well-formed gravel beach occurs on a
morainic hill northeast of the town at

a slightly higher level.

1 am under great obligation to Or.
Merrill, Oirector of the Geological Sur-

vey of New York, and to Professor
Woodworth of Harvard University, for

providing the opportunity to visit these

old beaches and others in the Lake
Champlain region, farther to the east.

As the scourways north of the Adir-

ondacks, where the waters rushed past

the edge of the ice during its slow re-

treat, determined the levels of the

lake behind, it is evident that they

must have controlled the series of

beaches lower than the Iroquois level

and above sea level, but Professor

Woodworth's report must be awaited

for detailed connections between them.

He is of opinion that the higher

beaches were formed at successive

stages of the freshwater lake, and the

lower ones formed by the sea, and this

must be accepted as highly probable,

it is, however, not easy to determine

just which level should be looked upon

as representing the highest marine

beach.

Thousand Island Straits

In confirmation of this view we have

the negative evidence from the north

side of the St. Lawrence, where no

well-defined beaches of any description

occur, so far as observed, between the

Bay of Ouinte and Brockville. Is not

this accounted for by supposing the

region to have been occupied by ice

while the beaches in New York were

being formed ? If this explanation is

accepted it may be connected with the

similar lack of beaches belonging to

the higher Iroquois series to the north

and east of West Huntingdon. It is

even possible that the ice still held the

hills north of Lyn and Gananoque after

the salt water had reached the pres-

ent Thousand Island region, though

it is evident that there was

open water surrounding Grindstone is-

land If the limit of marine shells rep-

resents also the highest level of the sea

when the Thousand Island straits were

first opened by the withdrawal of the

ice, the water stood 86 feet above the

present river at Maitland and 115 feet

above it at Norwood, N.Y., 33 miles

away in a direction a little north of

east. The difference seems rather large

however, to be due to differential eleva-

tion toward the northeast. At Ganan-

oque 35 miles to the southwest the ele-
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vation would be less than at Maitland,
perhaps not more than 50 or 60 feet

above the St. Lawrence, and may T,e

represented by the stratified clay runn-
ing plains near Clayton.

If this assumption is correct the
strait at Gananoque and Clayton was
less than twice as wide as the St. Law-
rence is now, and allowing for clay
eroded from the river channel since the
marine period, not more than 20 or 30
feet deeper than the present channel.
At Lyn near Brockville the strait was
still narrower, but its shore on the
Xew York side is not exactly known.

It may be considered doubtful how-
ever if the upper limit of sea shells

really represents the highest sea level

in the straits, although the shell beds
referred to are of coarse ma-
terials, gravel or sand, which
•could not have been formed in deep
water. If the gravel beaches on
Grindstone island, in which no shells

have been found, are of marine forma-
tion, the water level must have been
140 feet above the St. Lawrence, and
allowing for erosion of clay by the pre-

sent river, the depth of water must
have been at least 100 feet greater than
now. How wide the straits were at

the time is uncertain, since ice prob-

ably occupied the north shore as far

west as Gananoque and perhaps as far

as Napanee, but the straits can hardly

have been less than 7 or 8 miles wide.

As the ice abandoned the region of

the Ottawa and St. Lawrence valleys

and the low land between, the sea fol-

lowed up its edge, its first level being

undoubtedly above that of lake Ontario

at its northwestern end, but probably

considerably below its level at the

southwestern end, owing to the differ-

ence in altitude of the land to the north-

east at the time. Though the water

of the Ontario basin stood at sea level

it was apparently kept fresh by the

rivers which flowed into it, especially

Niagara.

As the land to the northeast rose the

sea withdrew until the Ontario basin

was cut off from the gulf of Eastern
Ontario, and the St. Lawrence river be-

gan to flow at the Thousand Islands. As
suggested by Dr. Spencer, the valley

was floored at first with boulder clay

and later stratified materials, but these

were gradually removed to form the

present channel, which is mainly rocky
but of an accidental character, the river

practically having done no cutting into

its present bed of Archaean and Cam-
bro- Silurian rock.

The lowest beaches and terraces in

the Bay of Quinte region may have been
formed before the drift materials of the

Thousand islands were swept off by
the river.

As soon as lake Ontario was cut off
from the sea, the continued differential
elevation toward the northeast caused
the backing up of its waters at the
opposite end, so that now there are
GO or 70 feet of water in the Niagara
river near its mouth and about the
same depth in Hamilton bay within the
Burlington barrier beach.

Summary

The succession of events in the re-
treat of the last ice sheet (Wisconsin
sheet) may be summed up as follows,
paying special attention to water levels
in the Ontario and St. Lawrence val-
leys :

1. Retreat of the ice front to the
Oak ridges moraine set free the basin
of lake Ontario and drained off lake
Warren ; but the St. Lawrence valley
from Havelock to Watertown in Xew
York was still blocked with ice, so that
the overflow from lake Algonquin, oc-
cupying the basins of the three upper
lakes, was impounded as lake Iroquois,
which had an outlet past Rome, X.Y.,
into the Hudson. The northeastern
part of the continent stood lower than
at present, so that the water level at
the southwest end of lake Iroquois was
perhaps below the present level of On-
tario, while the northeast end near the
ice front is now more than 500 feet
higher. The Rome outlet was above
sea level, however.

2. Differential elevation in a direc-

tion N. 20 degrees E. took place during
the existence of lake Iroquois until at
its close the water level was 116 feet

above the present lake Ontario at the
southwest end, but had sunk to 440 feet

at the northeast end; a line drawn from
Rome to Quay's, north of Port Hope,
being the fulcrum about which the
swinging took place.

3. The ice dam in the St. Lawrence
valley so far melted that water could
escape past its front against the north-

ern flank of the Adirondacks, and the

level of lake Iroquois rapidly sank. The
Rome outlet was abandoned, and the

drainage took place northeast at suc-

cessively lower levels past the Adiron-
dacks. first through lake Champlain to

the Hudson, afterwards to the gulf of

St. Lawrence.

4. The partial or total disappearance

of the ice dam left the St. Lawrence
channel, 330 feel or more lower than
at present and at the level of the sea,

but the influx of fresh water from the

upper lakes and the narrowness of the
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strait near Brockville and Gananoque
kept the water fresh, so that marine
animals went no farther west than
Brockville.

5. Continued rising toward the

northeast at length raised the St. Law-
rence channel at the Thousand islands

above sea level., and the present river

began to flow, lake Ontario being cut

off from the gulf of St. Lawrence, but

with its basin at such a tilt that the

water at the southwest end was prob-

ably 70 feet lower than at present;

while at its outlet it was probably at

least 20 or 30 feet higher than now, be-

cause of the clay deposits not yet ex-

cavated from its bed.

6. The St. Lawrence cut down its

channel through the soft drift mater-
ials to bed rock in most places, low-

ering lake Ontario to its present level

at the outlet. Gradually the elevation

toward the northeast backed up the

water at the southwest end of the lake,

and this process is still progressing,

causing dead water at the mouths of

all the rivers entering that end of the-

lake.
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Tip-top 77, 78
Wilcox 94

Copper pyri tes 94, 95
Copper Queen Mining Co 80
Corundum 19-21

In Carlow township 19, 89, 90

In Raglan township 1!>. 21, 89
Production of 19, 21

Statistics of 3, 4, 21
Corundum Refiners, Limited 21, 89
Corvus americanus 126

Corylus americana 176
Corythuca arcuata 128
Craig gold mine 93
Craig, B. A. C. on aluminium as an
ore of corundum 19

Crataegus coccinea 176

Cree Indians 1"9
Creighton nickel mine fi, 83, 85
Accident at 39

Creierhton, Walter, accident to 39
Crepidophyllum archaici, Bill 181

Crow . 126
Crown Point gold mine 61

Crown Point Mining Co., Limited.. 61
Crown Reef vein 59

Crushed stone, statistics of 2
Culbert. M. T., Report of on the Iron

Belt West of Hutton 222-224
Culvert pipe, cement 15

Cut worms 129

Cypricardinia 188
Cyathophyllum halli, M. E. and H.. • 181

Cyclotrypa borealis 185
Cyclotrypa communis 185
Cyathophyllum exiguum, Bill 181

Cyclotrypa collina 185

Corniferous series of rock formations 164
Petroleum in 25

Coronation Gold Mining Co., Limited. 60

Dalmanites anchiops 190
Stemmatus 190

Dance township 124, L30, 132, 103
Daivy, W., accident to 40
Davenport bar 229
Davis lake Ill
Deer flies 128
Delbert lake In.".. 122. 130
Deloro gold mine 18, 93
Demonstrating plant, A peat fuel....

29, 30, 31
Denbigh township, graphite in 12
Dendragapus canadensis 126
Dendroica aestiva 120
Denmark, peat fuel industry in 33
Desjardins canal 236
Deseronto blast furnace 10
Devonian Fauna of K/w&taJboahegan

River, Re/port on by William Ar-
thur Parks 180-CL&1

Devonian rock formations ....13, 138, 159

Pafr«
Diamond drills 42-45

Prospecting with 42-45
Purchasers of 42
Regulations for use of 42
Summary of operations with 45

Dicerca divaricata 12J
Diorites 119
Diphyphyllum arundinaceum, Bill... 181
Simcoense, Bill 181

Dobson, Alex., peat factory of 27
Dobson peat dryer 29
Dobson peat press 30
Dolerites 11)6, 117
Dominion Peat Products, Limited .. 27
Works of 30

Donnelly mica mine 12
Dorion Mining Syndicate 11
Dorion township, lead in 59, 87
Zinc in 59, 87

Doryphora decemlineata 129
Dowling township, nickel in 196
Downy woodpecker 126
Drain tile, statistics of 2, 15
Uses of 15

Driftwood river 109 124. 126
Drilling for lignite at Ells' bond 166
Drillings in Blezard township 214
Droiry township, nickel in 195
Dryobates pubescens 126

Villosois 126
Dufferin county, prospecting for coal

in 43
Dundonald township 108, 124. 131
Duty on pig ifon 10
Dyserasite 98

Eagle lake area, gold in 64. 66
Economic geology of Iroquois beach 237
Edison. T. A., mining operations of 214
Eldorado gold mine 64

Elizabeth gold mine, accident at .... 39
Elora. lime kilns at 14
Elzevir township, asbestos in 92
Enterprise or Lead Hills mine 87

Epicauta cinera 129
Pennsylvanica 129

Ermine 127
E S 106 copper mine 78
Essex county, natural gas in 22

Euomphalus sp 1S7
Decewi 186

Laxus 1S6
Eurymus philodice 129
Extra-Provincial mining S.

.

3S

Pairbank lake 194. . * », 210
Fairchild, Prof., theory of as to Lake
Iroquois -20

Fall canker worm 129
Fax-..sites basaltica, Gold 1S1

Gihsoni. sp. nov 180., 182
Hemispherica, M. E. and H 181
Turbinata, Bill 181
Winchelli, Rom 181

Feigle gold mine 98
Feldspar 21. 117. 14<>

Along the K. & P. Ry 21, 90
Exports of 21
In Bedford township _. . . 21
In Frontenac county 90
Production of 21
Statistics of 3, 4. 21

Feldspar mines 90
Jenkins 90
Richardson 90
Worth 90

Ferari, Basil, accident to 39
Fergus, lime kilns at 14
Fertilizer, peat meal as a 35
Fisher 127
Flicker 126
Flint Lake mine 1>3

Flying Post, iron range near 9
Foley township, pi-ospecting for iron

in 44
Fossil remains in Iroquois beach.... 22^
Fraleck, Mr. E. L., mining operations

of 92
Frances iron mine 9
Fraxinus sambucifolia 126, 176
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Frederick House river... 108, 123, 125. 115
Freeman ,mica mine 12
French river 137, 145, 147
Gypsum on 158

Frikovitch, Toni, accident to 39
Frontenac county, feldspar in 90
Lead in 11, 94
Mica in 12, 91

Frontenac lead mine 11, 94
Fuel oil, statistics of 3
Fuel oils and tar, production of.. 24
Gaieoscoptes carolinensis 126
Gait, lime kilns at 14
Galena 11, 100
Gananoque, talc deposits near 13
Garter snake 127
Gas oil, statistics of 3
Gas and fuel oils and tar, production
of 24

Gasteropoda
, ISO

Gemmell, L. J., mining- operations of 12
General Electric Co 12
Operations of 91, 92

Geneva lake 222
Geology of the northern nickel range 219
German township 108, 125, 131
Gertrude nickel mine 87
Giant gold mine 67
Gillespie nickel mine 196
Glacial rocks of Moose basin 143
Gladstone goid mine 93
Gold, in Eagle lake area 64, t',t;

In Van Home township 66
Statistics of 2,3,5

Gold mines 59, 72, 93
A L 278 and 200 71,72
A L 282 or Sunbeam 71
Atlas 93
Baden-Powell 65
Belmont 93
Big Master 68
Boerth 93
Buffalo 65
Burley 60
Cameron Island 02
Combined 62
Cook og
Craig 93
Crown Point 61
Crown Reef 59
Deloro 93
Eldorado 64
Giant 67
Gladstone 67
Gold Reefs 62
Gold Rock 86
Gold Standard 67
Golden Eagle 64
Golden Horn 64
Grace (Miohipicoton) 47, 222
Grace ( Eagle lake) p>4

Great Northwest 62
Ideal 66
Indian Joe 62
King Edward 69
Lost 06
Little Master 68
Mikado go
Nat ional 69
Nino 64
Olympia 61
Redeemer 00
Reliance 66
S H»i 66
St. Anthony Reef 70
Shakespeare 70
Sovereign 93
Star of the East 93
Sultana 58
Twentieth Century r,7

Viking or,

Virginia 04
"Walsh 72

Gold mines, productive, in 1903.... 4
Atlas 4, 93
Belmont 4, 93
Big Master 4, OS
Grace 4,222
Twentieth Century 4, 07

Page
Gold mining, causes of lack of suc-

cess in 14
Gold Reefs gold mine 62
Gold Rock gold mine 66
Gold Kock Miming and Milling- Co. . . 66
Gold Standard gold mine 67
Gold Standard Mining Co 68
Golden Eagle gold mine 64
Golden Horn gold mine 61
Gompnoceras Deta 190
Goniophora 188
Goodwin, W. L., Report of on Sum-
mer Mining Schools 52-57

Gosage mica mine 91
Gosneld township, natural gas in . . . 26
Grace gold mine (Michipicoton) 47, 222
Grace gold mine (Eagle lake) 64
Grace Mining Co., Limited 64
Grand Rapids, iron ore at 9
Graphite 92-93
In Brougham township 12
In Denbigh township 12
In Lanark county 12
Production of 92
Statistics of 3
Treatment of 12

Graphite mines 92-93
Allanhurst 12
Black Donald 12, 92
McConneil 12, 92, 93

Grave lake 110
Great Northwest gold mine » 62
Great Northwest Mining Co 62
Green alder 176
Grey and Bruce Cement Co 17
Grey, Young and Sparling Co., salt
producers 22

Griendtveen Moss Litter Co, works of 34
Ground Hog river 145
Iron range on 9

Grypidula galeata, Dalman 186
Guelph limestone, petroleum in 25
Gunflint lake, iron formation at S
Gypsum 21, 150, 156, 157, 158
Deposits of, near Paris 21
On Moose river 137

Production of 21
Statistics of 3, 4
Uses of 21

Hadena sp 129
Haileybury cobalt-nickel deposits . . . 101
Hairy woodpecker 126
Hamilton blast furnace 10
Hamilton and Toronto Sewer Pipe Co. 15
Hanlan mica mine 12, 91
Hanover Portland Cement Co 17
Hares 127
Harncanaw river, gypsum on 158
Harrison talc mine 92
Harrowing peat for air-dying 31
Hastings county, actinolite in 11, 92
Arsenic in 18
Corundum in 19, 88
Gold in 98
Lead in 11

Hawthorn 176
Hazel 176
Helenaveen, peat works at 34
Helen iron mine 7, 9, 40. 58, 220
Accidents at 39
Iron pyrites at 22

Henderson, C, talc producer 13
Herci ras auriculum 190
Hermina copper mine 79
Hermina Mining Co 79
Hespeler, lime kilns at 14
Higbee. E.. mining operations of.... 66
Hodgins, James A., accident to 38
Hollandia lead mine 11. 94
Holopea 187
Hornblende 116
House sparrow 1 26
Hoyle township 106, 128, 134
Hunter's Island, iron formation on.. 8
Huronian formation

76, 87. 101, 138, 219, 200, 222, 223
Latent wealth of 2

Hutton township, iron in 8, 58, 210. 220
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Page
Hutton township iron range 216-221
Analyses of ore from 218
Extension of the range 218
Ueology of the region 219
Moose mountain 216
Relationships of the ranges 220

Hydraulic power sites of Moose basin 145
Ideal gold mine 66
Ideal Mining Co 66
Illuminating oil, production of 24

Statistics of 3
Imperial Cement Co 17
Imperial Oil Co 23
Wells sunk to Trenton by 24

Imperial Peat Oo 28
Indian Joe gold mine 62
Inez nickel mine 194
International Asibestos Co 92
Interstate Consolidated Mineral Co.. 4, 68
Iron around Jackfish bay 74
At Steep Rock lake, prospecting

for 42-43
In Aberdeen 7(5
In Foley township, prospecting for 44
In Hutton township 216, 218, 220
In Kitchener township 219
In Moose mountain region 216, 220
In Roberts township 219
Near Little Current, prospecting for 43
On the Mattagami river 15^
On the Opazatika river 136

Iron and steel production, 1896 to
1903 10

Iron belt west of Hutton, The, Re-
port on by M. T. CuLbert 222-224

Iron dam 218, 220
Iron industry, importance of !"...' 7
Iron lake, iron range at 9
Iron mines 73 94AL 383 ' 74
Breitung or Loon lake 75
Frances 9
Helen 7, 9, 22, 39," 46,' 58, 220
Radnor 94
Williams .

' 74
Iron ore '.'.!'

8, 58
Analyses of 218
Deposits of U. S \

"7
In Hutton township 58
In Michipicoton 9
In vicinity of Loon lake 58
On the T & N. O. Ry 58
Production of 7
Statistics of 2

Iron ores, inferior 9
Iron, pig. statistics of 2
Iron pyrites 22, 95, 156, 157

Deposits of near Bannockburn. .22, 95
At Helen mine 22
At Jarman mine 95
Production of 22
Statistics of 3, 4. 22

Iron ranges, on Hunter's island .... 9
In Hutton township 9, 216
In Rathbun township 224
'Near lake NLpigon 9
Near Round lake 9
Of United States s
On lake Temagami '>. 58

Iroquois Beach in Ontario. The; Re-
port on by A. P. Coleman ..225-244

Belleville to Gananoque 241
Burlington Heights to Toronto 22:i

Colborne to Trenton 231
Conditions of Iroquois time 236
Detailed account of 227-241
Duration and age of 237
East of Gananoque 241
Economic geology of 237
Extent of 227
Fossil remains in 22S
In New York 2;;::. 23

1

Islands to north and east 231
Lake Peterborough 233
Lower water levels 238
Mohawk Valley outlet 235
Near Hamilton 228
Near Trenton 230
North of Trent river 232

Page
Old beaches in New York 242
Port Granby to Trenton 239
Prince Edward county 240
Scarboro' to Colborne 230
Summary 243
Theories of origin of 22."

Thousand Islands straits 242
Tilting of the beach 234

Jack Lake Gold Mining Co 70
Jack or Banksian pine 12«

Jackfish bay, iron around 74
Jackson, Geo., mining operations of.

.

13
James, Joseph, mining operations of.

12, 92

Jarman pyrites mine 95
Jarvis, Tennyson D., on Agricultural

Capabilities of A bitibi 121-134

Jarvis lake 1<>5, 122
Jenkins, Charles, feldspar producer .

.

21
Jenkins feldspar mine 90
Johnson, Albert, accident to 39, 40

Jokinen John, accident to 39
Josephine iron mine 9, 47
Juneberry or shad-bush 12o
Juniper 176

Juniperus communis 176

Kallio, Jacob, accident to 39
Kaolin 150
Kapuskasing river 145

Katherine lead mine 11

Kay, George F., Report of on Abitibi
Region 104-121

Kelso, lime kilns at 1-*

Kenoja (or Kenozha) lake 112

Kent Bros., mining operations of.... 12
Properties of 92

Keppel township 211
Kesagami lake 144, 148

Cliffs of peat around 148, 150

Peat bogs of ljj*

King Edward gold mine 69
Kingston Feldspar & Mining Co 21

Kingston and Pembroke Ry, feldspar
on 21, 90

Kitchener township, iron in 219
Kitchi-gammi gold mine 47

Ko-ko-ko lake, iron range at 9
Kwataboahegan river 137. 147

Lace bugs 128
Lacev mica mine 12, 91
Lakefield Portland Cement Co 17

Lake Huron, copper ore on north
shore of 5H

Lake Nipigon, iron ranges near .... 9
Lake Peterborough 233
Lake Superior Power Company 6
Operations of 82, 83. 84. 87, 195. 197

Lake Temagami, iron ranges on 9
Lambton, petroleum in 23
Lamellibranchiata 188
Lanark county, graphite in '.'2

Lime in 15

Mica in 12. 91
Lanius borealis 126

Larch or tamarac 126

Larch saw fly 128

Larix americana 126

Larus argentatus smithsonianus .... 126

Lost gold mine 66
Laurentian formation 13s . 219, 220

Lead, pis. statistics of 2
Lead Hills or Enterprise mine x

^
Lead mines H. §7

In Dorion towmship 59. S7

In Loughborough township 11, *>4

Hollandia ^4
Katherine 11

L#ad Hills or McTavish 87
Victoria 11

Lead smelter, at Hollandia mine ... 11

At Kingston 11

Leeches 127
Leith. Prof. C. K.. work of 216
Leptostrophia. cf. magniflca. Hall... 188
Levack nickel ore deposits 197
Lignite 150. 159.

161, 162. 164, 166, 168, 169, 170, 172, It*

As fuel 28, 29
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Lignite, continued.
At Blacksmith rapid. 169. 170, 172. 174
Of Moose river, analysis of 174, 175
On the Abitibi river 138, 169
On the Kwataboahegan river. .. .168, 169
On the Missanabie river 136
On the Soweska river 136
Other deposits of 174

Lime, analysis of Milton 15
Consumption of 14
Deposits of 13
In Renfrew 15
In Lanark 15
Methods of producing 14
Statistics of 3, 13

Lime kilns 14
Limestone 73
Quarries of 14
Uses of 14

Limonite on Mattaganii river 152
Little Abitibi river 145
Little Master gold mine 38
Little Rock Consolidated Mining &

Development Co 71
Little Stobie nickel mine 214
Locusts 120
Longford Mills, limestone at 14
Longford Quarry Co 14
Long Portage district 123
Loon 126
Loon lake (A. C. & H. B. R.), iron

ore at 59, 75
Loon Lake (C. P. R.), iron ore at.. 8, 73
Loon Lake Iron Co., operations of. . . 75
Loon Lake iron mine (A. C. & H. B.

R.) Accident at 40
Loughborough tp., lead in 11
Mica in 91
Mica mines in 92

Low-grade iron ores 9
Larix americana 176
Loxonema robusta, Hall 186
Subattenuta 186

Lubricating oil, production of 24
Statistics of 3

Lyell, on origin of Iroquois beach... 225
Lyman, A., accident to 40
Lynx 127
Lyriopecten dardanus 188

McA 217 copper mine 7S
McClatchey mica mine 12
McConnell graphite mines 12, 92
McConnell, Rinaldo, mine owner.... 12
McCrindle lake 223
McTavish township, lead in 87

Zinc in 87
Madoc, talc at 13, 92
Madoc Mining Co 22
Manitou gold area 69
Manxman gold mine 47
Maple borer 129
Mariposa gold mine 46, 47
Marshall, Peter, accident to 39
Marten 127. ITS
Massey Station copper mine.... 58, 7H
Matheson tp 125, 134
Mattagami river 105. 14.". 147
Iron ore on 9, 152

Mattawishquaia river 145
Matte, nickel-copper, output of 6
Meaiten, Fred., accident to 39
Medina formation, petroleum in 25
Megambonia 188
Megascops asio 126
Meloe angusticollis 129
Methods of mica mining 12
Meristella nasuta, Conrad 186
Mersea tp., natural gas in 26
Merula migratoria 126
Mesabi formation in Ontario 8
Methuen tp., muscovite in 91
Mica 116
Exports of 12-13
Production of 12
Statistics of 3
Uses of 90. 91
Varieties of 12,90

Page
Mica in Bedford township 92

In district of Nipissing 12
In district of Parry Sound 12
In Frontenac Co 12,, 91
In Lanark county 12, 91
In Loughborough tp 91
In North Burgess tp 91

Mica, "amber" or phlogophite 12
Mica, white or muscovite 12
Mica industry, condition of 90
Mica mines 90-92
Bob's Lake 12, 92
Donnelly 12
Freeman 12
Hanlan 12,91
Lacey 12, 91
McClatchey 12
Stoness 92

Mica mining, methods of ^ 12
Mica trimming worKs at Perth 92
At Sydenham 92

Micanite 12
Michiplcoton, Iron ore In 9
Michipicoton iron range 9
Michipocoton island, minerals on 102
Michipicoton mining division 221
Michipicoton Mining Division, Report

v>n by D. G. Boyd, Inspector.. 46-47
Micro-norite rocks in nickel field.... 214
Midland blast furnace 10-

Mikado gold mine 58, 60
Miller, Willet G., Report of on Mines

of Eastern Ontario 88-95
On Cobalt-Nickel Arsenides and Sil-

ver 96-103
Milne peat press 32
Milne peat gatherer, the 32
Milton, lime kilns at 11
Milton lime, analysis of 15
Mineral production, 1899 to 1903....... 4
Mineral production, 1903 2
Mineral production, 1893 and 1903

compared 3
Mineral Range Iron Mining Co 94
Miners' licenses 48
Mines Contract and Investigation

Co 61
Mines of Eastern Ontario, Report on

by Willet G. Miller, Inspector. 88-95
A.ctinolite and asbestos .. 92
Condition of 88
Copper mines 93
Coe ,94
Consolidated.'.'.'.'.'.'.'. '.".'.

. ...7 ' . '.

'. 93
"Wilcox 94

Corundum mines 88
In Hastings Co 88
In Renfrew Co 89

Feldspar mines 90
Jenkins .

.

OJ
Richardson X

Gold mines 93
Atlas 93
Belmont 9:1

Boerth 93
Cook 93
Craig 1'3

Deloro i-3

Sovereign 93
Star of the East 93

Graphite mines 92
Black Donald \A
McConnell 92

Iron mines 94
Radnor 94

Iron pyrites mines ... 95
Jarman 95

Lead mines "4

Frontenac 34
Hollandia ->4

Mica mines - 91

Bob's Lake 92
Hanlan t-l

Lacey •

.

91
Loughborough 92
Stoness I

'-'

Zinc mines 94
Richardson 94

Mineral industries, misuoUaneous. .

.

95
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Mines of Western Ontario, Report on
by W. E. H. Carter, Inspector . 58-87

Condition of 58
Copper mines 77-82

Bruce 81

Capper Queen 80
E S 106 78
Hermina 70

• McA 217 78

Massey Station 78

Pattison prospect 78

Hanson 81

Rising Sun 70
Rock Lake 81

Superior 81.

Taylor 82

Tip-top -77
Gold mines 59-72

A. L 278 and 200 71

A L 2S2 or Sunbeam '1

Baden-Powell 65

Big Master 68

Buffalo 6.»

Burley 60

Cameron Island 6:.

Combined Si-

Crown Point 61

Crown Reef 59

Eldorado 64

Flint Lake 63

Giant 67

Gold Reefs 62

Gold Rock 66
Gold Standard 67

Golden Eagle 64

Golden Horn 64

Grace 64

Great Northwest 62

Ideal 6fi

Indian Joe 6^
King Edward 69

Lost 66

Little Master 68

Mikado 60

National 69

Nino 64

Olympia 61

Redeemer t.o

Reliance 66

St. Anthony Reef 70

Shakespeare 70
S 500 66

Sultana £•'

Twentieth Century 67

Viking 60

Virginia 64

Walsh • 72

Iron mines ,3"i]
A L 3S3 74
Breitung '«>

Loon Lake 75
Williams ,.» -74

Nickel-copper mines s-s-s<

Copper Cliff 84, So

Creighton 83, S3

Gertrude 87

No. 2 So

No. 3 80

North Star • 86
Victoria 82, 86

Silver mines 72

West' End 72

Mining, American investments in.... 36
Mining accidents 38-40
Laws regarding 38
Table of -41

Mining companies 36-38
Extra-Provincial 38
Incorporated in 1903 37
Licensed 38
Methods of "wild-cat" 36

Mining lands, disposed of 36
Leased 3«
Sold 38

Mink 127, 17S
Missanabie river 145, 147
Lignite on 136

Alodimorpha 1SS

Page

Mokaki lake 114

Molybdenite, statistics of -

In township of Sheffield 11

Mond Nickel Company '«

Operations of 86
Smelting works of 58. 86

Monohammus confusor 128

Montreal river 112

Moose 127. U~>

Moose Factory 178, li9

Moose lake 109. l^ 4

Moose lake region 198

Moose Mountain iron range.... S, 216, 220

Moose river 145. 147

Gypsum deposits on 137

Moose River Basin. Economi • Resour-
ces of; Report on by James
Mackintosh Bell 135-179

Aboriginal inhabitants of 178. 1 < 9

Clavs, analyses of 1G

Climate of 174. l.o

Coastal Plain of *»•

Economic geology 130

Forest trees of 17°
Gypsum, analyses of 159

Deposits of 15 :. 157, 15s. 159

Hydraulic power sites of • • •
14a

Iron carbonate 150, 152

Analysis of
Jjj*

Kaolinic clay 1,iu

Lakes of 144, 14.)

Lignite, deposits of 161.

162, 164^ 166. 168, Hi' 1
- w0, 172, Ii4

Physiography of 14i
River habits and effects 146, 14i^

River systems of 145

Shales and clays 1»9. Tj"

Soil of !'•-• 176

Stratigraphy of **J
Territory explored i-ju

Wild animals of 177

Morgan township, nickel in 199

Morin lake *£*
Morin tp., copper in «*

Morrison, James, accident to ^a

Morton lake 223

Mosquitoes J-

'

Mountain alder •
l ->.

Mountain ash , ]-[ ]•_']

Mountain maple !-*» 1
J«

Mulmer tp., prospecting for coal in.. 4._.

Murchisonia desiderata 1W
Murdock, James, accident to 39

Murphy tp • ••• !«
Muscovite, deposits of i-> Ji

In Addington county W
In Methuen township Ji

Muscovite or white mica '-• ^
Muskrats \-'

Mytilarca 1SS

National gold mine 69

National Gold Mining Co W
National Portland Cement Co 17

Naphtha and benzine, statistics of. •
>. -*

Nasi, Gustave, accident to '[

Natural gas ,",""",-

At Brantford 99
In Essex county --

In Gosfield township «>

In Mersea township -6

In Welland county —
Order-in-Council. prohibiting export

of --

Production of .,
--

Statistics of • - }
is -• -'

Natural rook cement (see also Ce-

ment) J

'

Manufacturers of !

x

Production of \°
Uses of ..... . 1|

Nematus enchsonu 1-a

New Caledonia, production of nickel

in ,2
New cement plants l>

Neslin lake 1: -''- I40
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Page
Nettogami lake 137
Newing-ton, peat factory at 29, 30
Newberry, on origin of Iroquois beach 220
Niccolite 98, 103
Nickel, statistics of 2, 6
Nickel district, Sudbury 59
Nickel, in Bowell township 200
In Capreol township 202, 203, 204
In Cascaden township 196
In Drury township 195
In Morgan township 199, 200
In Norman township 2102, 203, 204
In Wisner township 202
On T. & N. O. Ry. line 1

Nickel ores, table of analyses of 190
Nickel deposits on northern range 194-203
Big Levack 198
Chicago 194
Gillespie 196
Inez 191
Ross 200, 201
Stobie, No. 3..". 198
Sultana 195, 209, 210
Trillabelle 196
"Whistle 203WD 14 9Q3WD 16 >02WD 35 900WD 150 201WD 252 oqi 213WR 5 '

200
Nickel Cliff mine, prospecting by dia-

mond drill at 44
Nickel-copper mines 8°-87
Copper Cliff 84
Creighton 83-85
Gertrude 87
no. 2 ;.;;.;.; §5
No. 3 85
North Star 86
Victoria 82, 86

Nickel-copper mines, condition of....' 82
Nickel-Copper Co 79
Nickel-copper mining 5
Night Hawk .'

126
Night Hawk lake 106, 122, 125, 133
Night Hawk river 107, 124
Nino gold mine..., .'

r,4

Nipissing district, mica in 12
No. 2 nickel-copper mine 85
No. 3 nickel-copper mine S3
Norman township, nickel in.. 202, 2o:: 2<H
North Burgess tp., mica in 91. 92
North shore lake Superior, iron sands

on 73
North Shore Reduction Co 73
North Star nickel-copper mine 86
Northern Light Mines Co 5, 64
Northern Nickel Range. The; Report

on by A. P. Coleman 192-222
Analysis of ores 199
Bowell township 200
Drillings in Blezard township...'..'.'.' 214
Eruptive, acid edge of 204
Basic edge of 20i
Basin of 205
Character of.

.

._ 212
Effects of '.'.'.

-liH
Rocks, other

\ 213
South edge of 201

Extension of range 218
Geology of range 220
Levack ore deposits 197
Micro-norite rocks 214
Moose lake region 198
Morgan township 199
Nature of sediments 205
Norman and Capreol townships 202
Relationship of ranges 220
Results of rock analyses 212
River systems 2<)7
Ross nickel mine 200
Sandstones 206
Slates 200
Southwest corneir 1H4
Strathcona nickel mine 198
Stratigraphical relationships 193
Sultana nickel mine 195, ->
Topography of 192

Page
Trillabelle nickel mine 196
Tuffs 205
Windy lake region 196
Wisner township 202

Northern shrike 126
Norway or red pine i^6
Norway, peat bogs of 33, 34
Peat fuel industry in 33

Norwegian Marsh Association, Report
of engineer of 33

Oil, see Petroleum.
Ojibway Indians 179
Olden zinc mine 11
Olden township, lead in 11
Zinc in 94

Olivine '. 116, 140
Olympia gold mine 61
Onaping river 207
Onaping-^Wdndy lake 210

Ontario Colorado Mining Co 94
Ontario Corundum Co 19, 89, 90
Ontario Graphite Co 12
Ontario Lead & Zinc Co 87
Ontario Mining & Smelting Co _J1
Ontario Paving Brick Co 15
Ontario People's Salt & Soda Co 22
Ontario Portland Cement Co 17
Ontario Sewer Pipe Co 15
Ontario Smelting Works 6, 84
Onwatin lake 207
Opazatika lake 144

Opazatika river 135, 136, 145
Iron deposit on 136

Open-hearth steel, output of 10
Open-tube peat press 27
Optic lake 112
Ore of aluminium, corundum as an.. 19
Orford Nickel Refining Co, works of.

.

59
Orthoceras algomense 1S9
Extremum 189
Luxum 189
Pelops 189
Procerus 189
Pulcher 189
Thoas 189

Osborn's camp 219
Osmunda regalis 1J7
Ottawa Carbide Co 18
Otter 127,178
Owen Sound Portland Cement Co.... 17

Pale brown byturus 128
Paper and peat board 35
Paper birch 125
Papilio turnus 129
Paraffin wax. statistics of 3, 21

Parks. William Arthur, Report of on
Devonian Fauna of Kwataboa-
hegan river 1S0-191

Parry Sound District, mica in 12
Parus atricapillus 126
Pashoskoota river "145

Passer domesticus 123
Pattison, Martin, copper mine of.... 78
Pattison copper prospect 78
Paving brick, statistics of 15
Uses of 15

Peat, products of 34

On lake Kesagami 148
Properties of 31

Peat Board Company, Limited 35

Peat board and paper 35
Peat bogs 33
At Caledonia Springs 29
At Cannington 35
At Rondeau 31
Of Moose river basin. 174
In Norway 33, 34
Requisite properties of 34

Peal coking plants 29
Peat dryer, the Dobson 29
Simpson 30

Peat factories in Ontario 28
Peat fuel 26, 35
Production of 3, 4, 27
Statistics of 3
Works for producing 30



1903 Index 253

Pape
Peat Fuel, W. E. H. Carter on 26-35
Condition of the industry -'

Demonstrating plant 20, 30, 31

In Norway 33, 34
Price in Sweden 34
Swedish tests of 34

Peat fuel industry, methods in use
at Beaverton 30

At Welland 30. 31

In Europe 33
Peat gatherers 31, 32
Peat Industries, Limited 30
Peat-making in Ontario 211

Peat meal as a fertilizer 35
Manufacture of 34, 35
Uses of 34- 33
Works 31, 32 34

Peel township 24
Pelkonen, William, accident to 4<i

Pennsylvania Feldspar Co 21

Perch 127
Perisoreus canadensis 126
Perth, mica trimming works at 92
Petrochelidon lunifrons 126
Petroleum 23-2(5

Condition of the industry 23
Prioes of 23
Production of 23
Products, table of, 1902 and 1903... 21
Refineries of 23
Statistics of 3, 4, 23, 24
In Brant county 25
In Corniferous formation 23
In Lambton county 23
In Raleigh township 26
In Romney tp 25

Petroleum crude, and products of.

imports of 23
Petroleum and petroleum products,

statistics of 24

Phacops cristata 190
Phillipsastrea gigas, Owen 181

Phillipsastrea verneuli, M. E. & H. 1S1

Phlogopite, or "amber" mica 1?

Deposits of 91

Phoebe. 128
Phosphorus in iron ore 9
Picea alba 125, 176
Balsamea 176
Nigra 125, 176

Pickerel 127
Picton, peat fuel factory at 28-30

Pieris rapae 129

Pig iron 10
Statistics of 2, 10

Pig lead 11

Pike 127
Pike river 114

Pilkington tp., boring for oil in 24
Pine borer 128
Pine-cone willow gall 129
Pinus banksiana 126. 176
Pinus resinosa 126, 176

Pinus strobus 126. 176

Platyostoma lineata 1S7
Pleistocene series 142

Pleurotomaria adjutor 187

Camera 187

Delicatula 187

Poocaetes gramineus 126
Poplar Rapids river 143
Populus balsamifera candicans 125
Tremuloides 125, l<o

Porcupine lake 108, 130
Porcupine river 106. 122. 123. 134

Port Arthur district, zinc in 11

Portland cement (see also Cement). .16-17

Duty on 17
Manufacturers of 17
Production of, 1891 to 1903 18
Table of imports of 16

Table of prices 16

Uses of 16
Post-glacial rocks in Moose basin.. 143
Potterv, production of 16

Statistics of 3. IB

Potato beetles 129
Prebencore. P., accident to 39

Pressed brick 15

Pape
Prices of brick 13
Production of minerals, 1903 2
Prospecting for minerals 2

Proteus 191
Prue's nickel mine 213
Prunus pennsylvanica 126, 176
Prunus virginiana 176
Purple finch 126
Pyrites, copper H4
Pyrites, iron, statistics of 3
Pyroxene 140
Pyrus americana 126, 176

Quarries, limestone 13
Quarrying, methods of 14
Queenston Quarry Co.. 14
Quiscalus quiscula aeneus 126

Radnor iron mine 7, 9, 94
Raglan township, corundum in.... 19, 89
Raleigh township, petroleum in 26
Ranson copper mine 81
Ransford, R. & J., salt producers 22
Rathbun township, iron ranges in.... 224
Raven Lake Portland Cement Co.... 17
Red cherry 176
Red deer 126,178
Red or Norway pine ]26. 17H
Red squirrels 127
Redeemer gold mine 66
Redstone river 105, l-'t. 132
Reid, H., accident to 4 1

"

1

Reliance gold mine i 5"

Reliance Gold Mining and Milling
Company 66, 67

Renfrew county, corundum in 88
Lime in 13

Review, statistical for 1903 1
Rice lake 23*
Richardson & Sons. J., zinc producers 11
Mica producers 92

Richardson feldspar mine 9o
Richardson zinc mine 94
Rising Sun copper mine 79
Ross nickel mine 201
Roy. Thos., on terraces north of To-

ronto 223
Roam lake 223
Roberts township, iron in 219
Robin 126
Rock Lake copper mine 59, SI
Rockwood, lime kilns at 14
Romney township, petroleum in 25
Rondeau, peat bog at 31
Peat factory at.. 29

Round lake, iron ranee near 9
Ruffled grouse 126
Rusty blackbird 126
Russia, peat fuel industry in 33

Sabawe Lake Gold Mining Co 72
St. Anthony Reef mine 5. 70
St. David's, limestone at 14
St. Jean. Napoleon, accident to 39
St. Mary's, lime kilns at - 14
Salix 126, 176
Salt 21
Producers of 22
Production of 22
Statistics of 3. 4. 22

Salter township, copper in 79
Sandflies 128
Sandfly lake 224
Sandstones 13.206
Sarnia Salt Co 22
Savage iron mine 223
Sayer' s lake 221
Sayornis phoebe 126
Scaphopoda 188
Schists 120, 140
Schizoneura tessellata 129
Schwendiman. F. W.. cement manu-

facturer 18
Scolecophagus carolinus 126
Screech owl 12C
Scurfy back louse 129
Separation lake 110
Service berry 176
Sewer pipe 3, 15
Shad-bush or juneberry 126
Shakespeare, find of gold in 5
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Shakespeare Gold Mining Co., Limit-

ed 70, 71
Shales 13, 229
Shakespeare gold mine 70, 71
Sheffield township, lead in il
Silver 98
On T. & N. O. Ry. line 197
Statistics of 2, 5

Silver mines 72
Silver Islet 101
West End 72
Wright 10J

Simpson peat dryer 30
Simulium molestum 127
Slate 102, 206
Slate-breccia 102
Smaltite 98
Smelting works, at Hollandia lead..

mine 11, 94
Canadian Copper Company's 83
Ontario Smelting Works 84

Snider tp., nickel-copper ore in 86
Soft maple 126
Sovereign gold mine... 93
Sovereign Gold Mining & Develop-

ment Corporation, Limited 93
Soweska river, lignite on the 130
S 100 gold mine 66
Spencer, Dr. J. W., on Iroquois

beach 22(3
Sphagnum moss 148, 150
Uses of 35

Spirifer, arenosus, Conrad 186
Divaricatus, Hall 186
Duodenaris, Hall 1S6
Euryteines, Owen 186
Fimbriatus, Hall 186
Murchisoni, Castelnau 186
Varicosus, Hall 186

Spittle bugs 129
Spizella socialis 126
Spruce-gall louse 128
Star of the East gold mine 93
Statistical Review for 1903 1

Statistics of mineral output, 1903 2
Steel, statistics of 2. 10
Steep Rock lake, prospecting for iron

at 42, 43
Steinhoff and Gordon, boring for coal

by , 44
Stobie No. 3 nickel mine ........ 19S
-Stone building 13

Statistics of 2, 13
Uses of 13
Varieties of 13

Stoness mica mine 92
Strathcona nickel mine 197
Streptelasma prolificum. Bill 181
Stromatopora, expansa 184

So'lidula 184
Tubulifera , 184

Stromatoporella, selwyni 184
Tuberculata 183

Stromatoporoidea 182
Strophonella ampla, Hall 186
Stropheodonta concava, Hall 186
Stropheodonta, demissa, Conrad 186
Inequistriata, Conrad 186
Pattersoni, Hall 186
Perplana, Conrad 186

Strophostylus unicus 187
Sudbury nickel district 6, 59
Sulphur, in iron ore 9
Sultana gold mine 5S. 59. 60
Sultana Gold Mine, Limited 59. 60
-Sultana nickel mine 195, 2o9. 210
-Summer Mining Schools, Report on

by W. L. Goodwin 52-57
Big Master mine 55
Black Donald mine 53-54
Copper Cliff mine 54-55
Cordova mine 54
General remarks on 57
Grace mine 57
Helen mine " 57
Huronian mine 56
Massey mine 55

• Olden mine 54

Pape
Season's itinerary 52-53
Superior mine 57
Tip-Top mine 55, 56
Twentieth Century mine 55

Summit Lake Mining Co 68
Sunbeam or AL 2S2 gold mine 71
Sunny lake m
Sun Portland Cement Co 17
Sunrise gold mine 46, 47
Superior copper mine 43, 58, 82
Prospecting by diamond drill at 43

Swamp elm 176
Syringostroma aurora 182, 183
Densum 183, 184

Syringopora hisingeri, Bill 181
Sydenham, mica trimming works at.. 92
Syenites in Abitibi region 117
Syringopora nobilis, Bill 181
Perelagans, Bill 181

Syringostroma Restigouchense 1S2

Tabanus affinis 128
Table of analyses of nickel ores 199
Talc 92
At Madoc 13, 92
Near Gananoque 13
Production of 13
Statistics of 3
Uses of 13

Tamarac 126, 17**

Tar, statistics of 3
Tar and gas and fuel oils, produc-'

tion of 24
Taylor's camp. Moose mountain 219
Taylor copper mine 82
Taylor Copper Mining Company.... 81
Temagami Forest reserve, regulations

re prospecting in 2
Temiskaming & Northern Ontario Ry 1

Cobalt-Nickel arsenides, deposits
on line of 59, 96

Iron ore on 58
Withdrawal of lands on 2

Terra cotta and pressed brick, sta-
tistics of..... 2, 13

Tennyson lake 122
Tent lake 112
Tettix sp 129
Thomas township 124, 132, 133
Thompson, Peter, accident to 40
Thuya accidentalis 126, 176
Tile, drain, statistics of 2
Tip-Top copper mine 59, 77. 7S
Tisdale township 121,133
Titanium in iron ore 9
Toads 127
Toronto Lime Company IS
Toronto Peat Fuel Co 28
Works of 32

Trenton formation, petroleum in 24
Trillabelle nickel mine 196
Trilobita 190-191
Trousdale, J. W., mica producer 12
Tuffs 205
Turdus fuscescens 126
Turtle lake 112
Twentieth Century gold mdne 67
Twentieth Century Gold Mining Com-

pany 4, 67

Ulmus americana 126, 176
TJnited Gas and Oil Co 22
Oil wells of 26

Urinator imber 126
Ussher, Isaac, cement manufacturer. 18

Van Home township, gold in 06
Vermilion lake, iron range at 9
Vermilion river 207
Verrault, J., accident to 39
Vesper sparrow 126
Victoria nicel-copper mine 82, 86

Accident at 39
Smelter at 58, 82

Victoria lead mine 11
Viking gold mine 65
Viking Mining Co 65
Virginia gold mine 64
Volcanic tuff 120
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Wabiskagami lake 136
Wabiskagami river 136, 145
Wahnapitae lake 221
Wallaceburg, prospecting for coal at. 4:?

Walsh gold mine..
-
. 72

Wall plaster 21
Wataybeeg lake Ill, 145
Wataybeeg river 113
WD 14 202
WD 16 202
WD 35 200
WD 150 201
WD 252 201, 2VS
WD .359 224
Weiland, peat factory at 29, 30
Welland county, natural gas in 22
West End silver mine 72
Whistle nickel mine 203
White alder 176
White birch 176
White cedar 120
White Clay river 114
White elm 126
Whiteflsh 127
White peat briquetting machine 28
White pine 126. 17ft

White spruce 125, 176
White-throated sparrow 128
Whitewater peat Dress 2.3

Whitney township 100. 123. 131
Wilcox copper mine 94

"Wild-cat" mining companies 36, 37
Wild red cherry 126
Williams' iron mine 74
Williams' , Iron Mines, Limited 74
Willow, sp 120
Willson Carbide Works Co 18
Wilson's thrush 126
Wisner township, nickel in 202
Wolf 127
Wood pewee 126
Worth feldspar mine 90
WR 5 200
WR 108 22*
WR 121 224
Wright silver mine 101

Yellow swallow tail 129
Yellow warbler 126
Yeomans, E., accident to 40
Yerkes lake 224

Zadi lake 136. 145
Zaphrentis gigantea, Lesueur 181
Ziegler peat coking process 29
Zinc ore, statistics of 2

In Dorion township 87
In McTavish township 87
In Olden "township 11. 94

In Port Arthur district 11
Zinc mines, Olden 11. 94

Zinc and lead mines 11, 94
Zonotrichia albicollis 126
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